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Babylonian ancient Tablets Reveals Sophisticated Mathematical 
Achievements. 

** r 4 0 -*^ [Yale Babylonian Collection - YBC 7289] ^-ij i->^\ 
Up ^idl JUJLaJl ^ Jif j c3-j:aiJl SJL.UI (Yale - J-j) JUt-L^ 
(1) (Pythagorean Theorem -^-j^^ *e -> U>- V .-^p- u <ir,U~It 

syu (2)u^' J$ csV.j^ j*^- 5 ^ Lj^iJji? l|L> ^15 jt (Jl £-JL,2>i 

West Semitic-! JU*U- 3 j^O .i;>UlJi* j&*gUlij jis-^i\ c& j& Jl^ Jl 
ISAW - ^caiJI <lUJt o>Ul j> o»L>jy^ ^ (Research 
(Institute for Study of the Ancieut world) 
j&s> <y jt* ij^ f y. (New York University) &jy,yj ^»^r ^ A>-b»l csjJ 

.^2010 ft* (oil ^ytJ) ^ y 



Pythagoras the <f . .3 495 - 570) jji**] ^s^jn vr i ' ,i J ,, ■> ^j-i* -<a* + b* - c l ) t&rb 
.(f* jii) Ji cJtf si/J» oL ^jJ-Jl >i>Liyi j JjJJ ft j l&A ^ 4J u_J j [Sami 
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. ((^jil) -(^JJJ ^^'j Jljj J*.^ Ljlf-iliiUil 
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. Scotty Montgomery- Scott to Captin Kirlo in (The Naked Time )< Star Treck TV series. 

. I... 

- Rudolf Carnap. classroom lecture. 

0U> &l ^ ai^-a* JJU- i—uJuj . . . j Jill Jb OJU ( ^j-^ j«J» jMft^^UsA^Ul ^ dUldb - 
Martin Gardner, from (Order and Surprise). 

Steven Weinberg, in Graham Farmelo' 
( It Must Be Beautiful ). 

. ( SUj U> u't^V) AjUSt> «La.uA4 
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j W dla* ^ Jij JUl JillaJ I jU»f Jit < l i a a— iA»t> Ut (J. J>L*ll j 

-Oj^i^jiJSS a*.uVi ii jkli ob*f ^L* ^ o^i uf e E = m c2 ^i** 

Michio Kakvu ( BBC Interview on Parallel Universes) 

Teja - dL-l ^S" b-cJ) : i~Jl\ ^f\>-\ >si j ^ikou j_j ^ 4_a-l J. 
Graham - J>K f Ul/) c(Steve Blatting - <J>-~») j (Krasek 
Paul - ys£~* y 6jfd j <(Mark Mandor - jJljU iJ ^u.) ^ c(Cleverley 
Dennis - d^j-^^y) j c(Pete Barnes - j-J >. c~->) j c(Moskowitz 

. (Gordon 

tfJULT ^« LLiS" cj^jjt JlJ j c <-Aj£3| IJLa \ ^\ Ji_Jl yi\ {j-s- J_j _ 9 isJt 

( y<KV9 jilydil cfJ-Jj C-w» JLai . I yesl>- lib, L$J <J^O ^jlj <L,l^i 

l^ J 3j^lj^^JLJi(McGraw-HUl)J^-j^dL-.ap > -^. : L_* 
a—jJllaejxJl a_p^A.jjilj jl^UJi (Van Nostrand) xjlj^y OLi a-p^^j 
c (Jennifer Bothamley) ^*^y. j-«~=r <^>\-iJ& j (Britannica) 
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www.histoiy.mcs.) : jj/_£5^i LS _ip ^L^>b^l u^j! ^-djtij 
jjjj^J^i LS -ip 2_juJi i-p^^ii - Li.xjiS^ij t(st-and. ac.uk 
: Jji^^ 1 <J^ ) ji^ij ^ji^L-^ j t(www.wikipedia.org): 
J^uJi ^'Uj^i j j t ( www. scienceworld wolfram, com/ physics) 
hyperphysics. phy - astr.gsu.edu/ hbase/ ) : j,^ji^Sy\ LS -i* 

.(hph.html 

^j-LdJ t ( Gillispie Charles Coulston- LS ^J^ j^-^S ^ cr J jbr) ^^Jl^U 
. ( Charles Scribner s & Sons - 3 \ 3 jij^ ^ jW) 

*i jj-^ 1 * j ( .Charles Scribner c Jr) ^Vi ^ jU- <u~a5i aJuil 
Procceedings of) - ^ ySfi .^L-LUi ^J>l 

t UL*3l ^» jtS) oiyp ( the American philosophicel Society 
.(October 10d980c320-322 : (5) 124) ( yiJJl 

yi JwlP ^loi aJ-«U<s O-iis 4jc«bU ^b! li jb ^jbjw ^ 2u,wl^il j SjTJuiSi cIjj^jLSI 

ejuivaj : 5jdl) j ^-j p ^ ji j _^ (a_JjJi c^L ^liJi j Ci^>Lli_j <jyl jiSS) : ^ j idlSi ^ 
j^jtiLLa j ^laj) j ( j— i^Ljwb ^iS (^jwiAi^ilj cl aJjtLS cLj^jiSl ^ 3 ajjii!) j ^—uj! ^S" 
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Related useful works include Robert Krebs's ( Scientific Laws< 
Principlesi and TheoriesO Michael Hart's (The 100 : A Ranking of the 
Most Influential Persons in HistoryO Lawrence Krauss's (Fear of Physics)( 
Frederick Bueche's (Introduction to Physics for 

Scientists and Engineers)< Arnold Aron's (Development of Concepts of 
Physics>4 Martin Gardnr's (Order and Surprised Michael Guillen's The 
Five Equations That Changed the Worlds Graham Farmelo's (It Must Be 
Beautiful: Great Equations of Modern Science^ Richard Feynman's (The 
Character of Physical Law)t and John Casti's (Paradigms Lost). 



Gerogius - V^_£> £\ ^-^rj^) ^ijy. o^L^J.! ^L^J ( Xenophane 
^b5" J ji y>j (De re metallica) y> vJ>UU LJ JU>Vl «Jt ( Agricola 
<jr JjJi v±~5«<Jl < _ s Ip t^JJl j 0:>UiS (• jle-j (ji-^ 1 J (1556) f U ^ 
^ _^Jl ^r-A^l <_->L^kJ! LS i^ J j— dJuSOr.j t 2JLS^Jl ^\j_fcUdlj JlJL_Jj 
3__?«jLuaft ^Jp aJU- y £_* ( _ s 5CJLflJi Jakii L.i .(Dover) jAj* ^1 j_j__J^ J b ( j__* 

*jl^(Albrecht Durer-jjj-^p c-^-^Js) *j jl^ oij sUs — jjuJi 
jj-^ M 0^ c>^j (Messahalahi De Scientia motus orbis) 

.(1504) r U^ 



— 26 — 



&WK=JI 



— 27 — 



f * * 

!Jla SfriyLj JU* <^_4lsjl JL5 j_j*--Jl iJl* d)lS* Djj CA-i j»-$jIjV Jil—v Ji> 

iil>>) J»j 4 Uy> Ol^Vi J* D^p>U :l>Ijl$5I ( c-i»Jl j£fl jL£ cr° 

aj ftL>- LfcS' Oyl j^il j ^ j-JUJi ^ ^»«yJ»> ^ ^Jl ^_sjjJl (_ju» jil o-> JL_iJ 

i^fjj |I l*S" 4 4j li J Ulj5 j 't^i ^ Vj .... t j -J L* . " jj—fcUj 
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JjVl ^LiiS'Vl jJ-^-j 3 LjLap- ^JLwjil ^y>ojbJ\ ^«Jj«j! ,3^ yj\ A^oJfcL 

.a; «J jLj^Jl Lc_j3 ^-yi ^JiS r l a^j-LaI 

JLc- L^y>- jJUij aX^SH Alii; ^-Sfl jJUall (2L^ yUl J IcJSj) jS* 

^ AjtJ t Ajt^L* JJ"*' J r?"" M (.S^ (_ s -*'^ 2 -^' ^jLfli! £^>tJioj a 

.4—^1 ^-a j ail ^» jjl tA_J\jt^j ^_->b^Jl lA-^sLL« ^ jL*' JL*)j\ j j\ y^LJ^S 
Lj Juj ^ **> j j&y\ ^ ^J^- <liJi c$ jU^-I Ji>- jli' JL_i j ! 

AiiJ ( Merriam Webster - j—>3 ) f*w> J^-j ( Wikipedia - 
(_sU- j tEncyclopedia Britannica) Vj^j ^ ^ t^-^-^ 

^ ^ U ^L»-o L5 -J^J _y*JLJ J.b^Jl ^^SaJ j»i*<JJ ( V? .>nH ^ >*jt* 



J — 6£ ttjl^-^ ^ (1)1 — *J 

V_j L^fci V ^ — J, I V ^j-JwU! jt-g-Jj^j ft—gJl _^5I J^j—* 

c_S_jj c^AJi ^Sfi Jljj jlS" t ^-J (t— fIU*l 5jA><->j ^ g - o - 

. . . oliali >-1 '^' <v ^5—^" *i w>!j.J C-fcj Ju^fl Jj'j i <S 5 J—i3 

j yi- j ^tjjUJl w»L>» a .,r*? t ^Jjjj . >^*i 1 hrtti ^tLjLs I 8ij f»^- ajb_«j 

^gP-wL-* 3i\5" 4j ^JLU^j b*j ( jwaJl) 2__(Lv5 ^ Ijyi- wb>-l 4j £^l JL_>Vl 
j^Lii^-j &aI ^--jLiaJj f^W^ J J (• — ^ <~^"^>-\ ( _ s Lp 0 ^Ii_~Jl I jj> 
Jl ^j-La J j»_*3Lsii ^>\_L_u *_JJ-^ jwlll l)\S" <Xa4 ( ^ g'I'l ■- -<"! j) ^ g"l c-l- >;| ^ 

^Ijj^fl jLo^- y}~ w»l . ...Jl UJLiji lJL>«-& ^1X5^ ^ j . . . j*_gJI jUr-l ^ ~j 

— L*^*^- A J Ll!j CA_^» ^jjJLj d JLp iL»^VL) JbJb^Jl _^S" ^ J g;llj 

.l^iS" Ijy*- — 0^-<J-«j 
SI jiSfl sLJLJl j-^- ^ '451 y ol J-;— U'^iilJ L. 3 'cu-^>^l L.1UJ 
bg— Zj c^JLi^-l ^"iUl ^Ul ^1 diij (.(^W 5 " J-:^-" f*>^-VI a^-JUjiilj 

^ j^-S" ? ^ ^.L^tj^I ._->h^J! Ij » jj3 ^L^aL I « jL>- c^^U^I I J gJj 

■ (H-*-* ^"^J (H-^ J"^ <Sy~~' <*■» jj 
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c> yuxS\j £^l-kVl 2_jlJ I_^1<L*j V jl ^_ Jlj jj J_ il ^ . g Aftj 

j ^5 ^^-o La y* V 01 j ^ g j ^-L>j 4jLf- 4jbjfcJL; Laj Jl^ju l)Ij ^ ^JUjIj 

o'j ^>xJS j 4_jLp^]!j ( _ s ~Jl ^y^y^S ^\ » Vj ^SOJIj <3"^3aJ^flj ^—j^r-ijJl 

.aJ 1 •-> Vj >L>aj ^/-Jj (^^x^- 1 1^ U^pb ^LcplS^Vl 2L-*jjJl Iji*^ 
^LoL«j tlaJjVlj _^>J L^ftj ^isj ^Vl ^l_> ^ l _ s ^-* o^r I 

j^kJ- jL>- J-<^ dJ-i'^-! .Li! yJrU d-Ui ^5 yiJl j . . . ^> jLJIj di^i 

. ^il ^ jj J.I J_^> yi JJ ^ LVl jS JLSj olJ.ll 4_^_i; L. ^ apUUl 
>U j J^r ) jLp SiL>l iS±~al Ji"j! 01 VI ^ V lj^>-lj 

^ SJ'^i-l b a! ^fi f l>- f Lp^ LcJi" (j^*> ^5 ( ^LsJ j i3 j\ J ) j ( a-JL?^^ ) j ( 

ULci Jaj V j LgJL*jC— I ^ i?l j&\ dJ-5ij <sl_i»-« A^ip jl ^ 

. . . LgJ V a^jlaj 

2^ ^Jl SJ^btll o Jjs t g« Sj ^ ^j-o j»^"lX?-I ^ iLLJii V ol ^gaJz*s- \ 

U^^jJ^U: J_il Vj <. i _ 5 -»JWl — iLiil illi i^lj^l ^LvojJ ^ 
j-o V j (iijJj^A) ^L_> ji (gjbl y ) c^LpIjl>J j! J^") jl^*l (j-^^ 1 ^ 
dilU^ ( 0 yijj V j ) I jjA^I J-i (j» ir> 1 ^' o^" 2isL^ j j-fiV LfcjJi 

J^IS" J*iU. ^Ji*^ (_s^*3l J^4VI t^^L-gJl y* 
^ cJlj Ulj ^3 i_i — dA— AVj — ,j — g->L>^l 2_j ^ r S_ r Pj-" ( j__^i <. ^ — j-JUl 
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S ^i* ^jV j>\ jti j 28/ 06/2010 ^l^il f j** j 
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utttt I 14a ^ Ml 2*0 Ujil ^ yij 



aJ jVl j^Uail ^ liwlp LjJ <j-> jSi 4 (c£ <-^W j*j V 1 -^! _>*Ua») 01 Oji l$i=r 
U£f JL* c-^» ^ ,^1 j Sjbm 2byU5l j^Utfil ^ Jlijll Jl 3iL>l JL_^L*.Vl 

. jjiil Ja>- 3jI JlJIi v-^C-ji J^J V 3L»Ui»J j*Ua» 3 ji>-Vl 

0^ 13 Jf <-JLi^l c~»-U* ^1 V«Ajt=5l ^|Jb-Vl pJ*f Jl S jli>y\ Jj> y 

l^jt^-j t_jLdx5l ljLA,jyl 

JjjjJl j tSjiil jj^j ts _» j) 0 ^513 Jf £ jvUal ^1 I ^£il jj^Jl l_J c[( ULS*- 

^SJl ^j^J-l (iJU) a-iJUb aJU*Vl yi «_r^ >>■ 

dJUt Ji. J~£ V ^» j^Ii viUi Jipf _j (italicized) !>Jkdl jfJLa.^ a-s^M 
- !jl jsJJ) jl. JL^ib, JUJ JSf.AiSf !^*L. ( Tl )J (T ^ tr -25l 

U5* Ul^p jjua; -uV L^^wf ^is> jO» ( L) <-*jJ~\ Lwf (Temperature 
^ Of ju.V t^aii ^UsJ^U L^^j ^b^Ji ji+^r j t(Law - 0 ^15) a_JS" J> 

^Ljj VI cJjf iLJJu. ^ . j»j>- jdl J^>Vl ^ L_prljjl )» ^y^ii), CjJL_9t j Uiif JL^b^l 
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. dAJi <jH^ J^" jif*^ 1 ^Ujj S^V" ^ 

(2Lj~-J| 2UUjl Jj ^klil) ^j^Uk^a^ ^1 y 1 wlii i^lSiij (i^sljl-l ^-Jl 4j ^iij) j 

dJii <y Ui cdilJ ji oJL» cl>- US' ^ ,j y a^>ULl Jj 

. ( 1916) fipy s^. JjV^J* g?A5i j ( a-uJi j =u>uU jo^Ji : ;l~Ji ) 

J Jjai *Jf) : Jti iUJuJl tfjbi I jp(1676)^,^jJjJ<3U— ,» j^Jil 

Uoflrt; jjJUdt J Lil <Wa«l» Jli»^U«i_j| J")U- ^lUjl ^^JUll ^Afl? iiL&>- 

(Twilight of the Idols. ) Peter Dizikes. New york Times Book Review. November 5, 2006. 



— 34 — 



QJULflJbq uLSJI QjOIOfi 

iiUS - James Gleick Issac Nevrton 



*L»Uc - Sir Michael Atiyahu (Pulling the Strings)* Nature 
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giSjU - Stephen Hawking ( Black Holes and Baby Universes 



JLj^-^l ^ Ji *JCL-uL> yiJ-S ^1— »Vl ^jif" oLJJ 

^jVl ^j-^- Lj^Lijat* J ^ L$*» o> ^jJl Jl \jiy>- ^ o CjiLJi Lio^i 

- [ (Bernoulli's Law of Hydrodynamics) - (V 2 /2 + gz + p/p = C) ] . 

*ji y^>\ ^ijLJi ^_jL_ji 2L^Ij3 ^ ^yi^a^di ^jLitJi iji> a*: j (Aerodynamics 
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-[Fick's Second Law of Diffusion i (8c/ 8t) x = D (8c 2 /8x 2 ) t ] 

2lJ _j/Ji <^L*_jlil jUuijI ^ j _ujl£ j j _j c J^U- (Phermones) j» yi!l 

Jj (Newton's Law of Cooling T(t) = T env + [T(0) - T env ] e- k 

C-Ol bbw> tJuiSCl! ^-JLi-l ^y-J _jjl yl ^JL&Z^ i^JaJl ^y—vil-^T^o 
!LgJ\i_j JbJs**^) 2L» ^iil JjiLiSl LUj _j SulSail j^l ^il bj ^jj ^ J fcliJl _} k_-LJl 
jyi>Ax5lj J^^JuJl ^jL^vcsli ■fJtA^'l ijy^ jjlil O.AJ& j^-^ 01 4j ^>t_^Jl ( j «j 

Jl OL-J^I o C~« ^ li^Us^l 2^>Ui^ ^jjj Of Uajf oji\i _j . . . 
1 1 LgJIS (SJLJLi-l) Jl <J ^laj jJJ ^ip — iXoS- J j Jj — ^^gX?- 0_}ylS_} 0 lilj 

JLijjJl tL.j^jL5i ^Il_p (1940s) ( _ s _^lil (jjjvioJl 0 ylil o>L~Ljuji o^J^i Ji_Ji 

^ULJljL ^JUI [ R,/R 2 = (M 2 /M,) 1/2 ] jl-*>Ji <u yUi (Graham - f L*i » 
o j_« l Js- J. cOLjLJI ^ liJiif Ji hj IS - Oi^' u^^i Oi-^j^ ^dLiiil ^-Lv* ^-—o 
J jJU 2J jj£ SjUa>- tj^r ^jIp jIp i^JaJ ^cJI c~«~* (^jS'ijl^J) ^^Ip iJliilj (U^Joj^^a) 
ji^ U^J y>^i cjiUil (i OyVJ>l L^-JJ o^-bl (o jUaj-) cj^y U, ^ JjtiJ U 

j»Juii Ja_! j ^ L^r y c~^« Ju-ij ( Electro magnetism - 

i-jb^S-^l ^PJu L» _j .4 i 5^L.->Ui _j 2l£JLJI Cj'^L.aJ'yi JjL^j <_ii>or,oL<a5l J,l ol 

ii iiijJl 1 J_ ^o) j^i C(ji— il _j5 ^ v_jLj^5I IJi * (jL» ^y-i a_Ju5Lu->j 1 £ S_JL»jJl j 

. (Heisenberg Uncertainty Prinaplec AxAp > ft/2 ) 

(^^i O'-^-* "-r" 1-5 j*-* LJj^ >J^T _j O^^j 01 j^-'i. V (_/* j-«~Lil ^^-Ji^' 0 
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sljj, iL-ysL ^Jl jolaiJl iJuiij 3iL> IaU yL-Jl L\-» ^-a-^ isr jJlil tjOl cL^p 

Martin - y-sjlfT^j-Jjl.) jj^iJi <_s~^ i_-Jl£ii ^tj-p ajUj j AL^Ui5_il5y ( _ ? ->^l> 
ij-Aj^CsULiiij ^UiJi) 1 3i>^c^i(1950)^Lc-3j > ^J>i ujjji aJil. ^ (Gardner 

• l)^ Oi 5 " ( -^ J ^*^ u >W 1^... ; ^\\jjv> ^Lub j» j) g all IJL& ^sis^j JU^- <U~£sX> j» j) g all 
jij-^j •JSLi^'i « jUsr ^-~» LdUslj U JS' ( jSL-«jj if j^-l ci* y>{jf 
SitUdli SLtjuJl jwb jwu j t^..t.-isj,..' ^ je-\qj>iJ&-\ ji\ XZS£j\j}j 

y^il^j jJi-ijjX^-i 

- (^uu^j SJUaJl kiUij 25" y-l eJLft ^Jt-^SjA jail 5iU> jj J-^^J *sJ^— i ' 



sUjS 1 ! jJj- Jj^u;^*5 Vi ;: :-U j LiL.j sJ^ili ^-juJij sijuLi ^L^kJi ^ - The Theory ofMultiverse (I) 
L^jii^LkJ j v'j^y »V *! j^'j (StringTheory) J ^j^j s— tUl s_ Ji j - « v-t »i' 
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■^i o _j5vJi aJL«->- j y^> i Js- ^LpS/Ij s-L_«Ja*il <_->b J_iiJ .ojI ^r^lj ^ y?^\ til— si 
LS^f Oy' j^<— ^LJL^/ 4j-jlS"j oL-J^I jj~a>_ < t g-ij 

CjUL OjI p-S**' j i_*lf£jt CjL^.L i>v?r A. l$j 3l>U§J V o y.lp 3^^o Jj-Oj ">U]a 

<U^ij i_«^Jl aJL*j C->IJlL>Jj JJUj 4j U JiiJl^X^Jj^ .3 A— u jf- 

J_>«j cO j — 

(j^j y- ^ >=^) (^^i ^3 *>. cfy Lo ) f ^ (Steinhardt 

:(John Brockman - 
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l)U 4^}U-I j t [ j£r V Jyl £ a^P <uJx£ JjJ>JL« ^iUiJ £ja>Jj J^X* ^Ui4 j^iajtJl 

. ((sW ; .-i jj*wLix) "W^a IWti oi j --^V 1 L^l yj> L>t^vsS U j£ 

d y>^ 01 j V (J=rj J*) ^ j! ^ y A^j c^Uid! Jul _^*v*l j jii JLi! 

jibJl ^1 jLiS : Jl_iil (JLse t4ilj- (^jJi (01 _^Vl)o jyl y _jJ c~J^-aJ aS 
aj^i**^ Isaac Newtond 727- 1642)^'^ JU—l ] >t ^i jliu^Ji 

July c^ail oA=- j ^Al5l J._^il <jLi 

[ _ r ^b^3ll^.-5' eS z]l 2uaiil .(j jZJi jaJJI JJ ^ iil j^J J^li L^z. J_»JL^. 
- (^Lii ^bfT) ^ s — -JliSi s-^kii (Roger Cotes - ^£ ^ 3J ) L?j-&y\ 
:Jo L. (1713)^^^5 j&zS\ (Newton's Principia ) 

cfJUll J* i^J^l oil j^l J^tfjtflj Ol5" y-l j Jl£i j* *o*hi 

t Ua jsrjl^j-^j jaJt^ljat I^jSj: V5jj— ^SjJgSLS. ''/Ayr C;>— .-it^l 
.( ( ! . . l$> j j j*a< f j*?u» 0 1 A?- 1 ^ob~j V dO-L& 
j»UaJlij S-JjJl; J^*J L» jJti j\ ( l j-J ^J) Jul o_j^j jij ji <t-^i U.O _^_£3u 

.jwicJlj SiJ.^^Li ^ 

George ( 1 8 1 9- 1903 ) ^ ^ jj_*r » <j;a-J y _i - y&V I ^J^i 

Aa^Js i^ilj3 0 pistil Ajjij^o ^ C^>- Jjiil Aj ^iLii} *Jtsi?^ j — j^'l 

(jJJi « Stokes 

dLiJl i»U* (VW- j Uis-) Jt js-i -4iU_-> - Jsr j jp i>l i jsrjj L»t~b> lit)) 
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01 tl^»-^c«^_»j ( ^Jl jail Asrjlt J*J (* j^j)^^ 11 -^ 

oA>-j (_£jJuJl J_iajt5^ ^ |»l S^J& (3— _j^l) 4jL>lJtJl ijyi >— *\ Ji^S'V 

^Lta o^rL> o.>J3i- ojLJ^I ^ u^"- ^ li^U^lj j^Jl 

tUJLiJl ^1 jiUli Jb\ r S—j^-Jl oJLa <_£ y — » (J,| ^jth Cv^ <j— ° -A^-lj i-^l—Ju^Vj 

tO^L^I oiL» k_JL^aj A^b-^l v_J,j-° ji^Jl (J «5CjJ d)i -VjV ^1 caS^J-I i-jjL^I ^ ji^i! 
I y y£j -bV < ->b^Sl IJL* t^Ln <j-«~^> <L«Iji5I (jyl ^151 ^yLij^« d)L> (Sj^ viJL5i ^^Lt- till j 

\Sjv>4j y) (S^jCj V J—5 4iL i_->b!xil iJlgJ J_>c*xll ^oL^uiJ (J _jVl ii» jJLS _j <.j ghjJ-J 

LiJ ^ II j ad oL«-«b (j^^ cAjI^t!^ *i j.,^^ <_jbll^ ^ju -k|lj cSbt^sl^ SLj>- 

o _j jJLJj p b pV I i5 jLiil j^UJl jb !_^J (_5^i V^^* o^jLj 
jlioVI i—jj^^j (jJLaJ-l Jl^J ^jIp o^v2IjL« Lo^j o ^jij ^ 5i yt»JJ ^_-»^uVI gil 

_jl (J»l Jj^LJ-I iLt LUj>- ,ju ^1 0>U%t3i Ja^j ,_r— VI >^lj->!_J A^iaJ^I 

,<uip ^»-jUL5I ^»Uiiil O _jS3l S^JiP i j~£ju L^>-jj I ^...s^Jj (jy I ^iil 
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Jl illaP ( _ S U* 1 ^kjj iL-i j ^jL^P ^/a^JJ (ji tjy* - & J^ 1 - ■l^M ^} 

SLiiVl c-UJijJl viWji l^ilp ji j AiV o j->tJl _j-<^j 5jtdl ^ooj S ^L*il ^- jj 

° J^^iy US'iil^ij f^o- 4 yr^J ...ki^ v-*^ (H^i J <j 

iab-lj 3JLJLJ-I ^jJjil 1*31 jj vjj j5 j V 'JuS' . . . ! ULs-i JjM ^^Lp L^JIi 3L_J-I 
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^Ijdl^jLil^jJ^ j«jJlj|tUll jw , ...» j uaIj UQIcji (VyUl A-ajbJt a j-JtJl 
t Afl i,tXj ^»J» d jiti <^ V t£A» j»Jt i>flJ bJl j ^ftbu'jUl ^ tail j-yil-fJI«U^t £jLj 
^ lJU-tj UUr "21 j— &u V </-Ul uaJ^J* j J— »taJl JJi t U?li a, « £»\ j 
0 jS3l jy^^JU) ^3<H *ITJJI JLfc J*1T ^ 3iO*2ULw» Jy»3j^»U»!)W gJaJl 

.^JUpJi £»A*>I illJU JijiA. (! h^W) JJ frUJ 1 Jr^i J* 

j}1 Ala, Jl fcjtfU vlULr Ot ? j US' tj^JU^t ^ £lJU;?l J> J* j 

. j>««ll j*,^ J*-- & p$i*> j o jliU^J-(j ite jJli 
Albert EinsteiiL Mein WeltbildL 1934 

[ Robert K. Merton ( 1910- 2003) dyy. .6 o yjj ] ^ ^Vl ^L^srVI ^JU JLSl aiJ 
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JS" oiilSv^j A-SjJ ( Jlp ^LJl i_jb oliU i (Galileo) jJJU- ^ j *j*> — L^i>i^» j»-*b «-»Ja*li 

|»L> I ^ ^Li ^jIp J ji k y4 ^ J jJl ju^-Ldlj (jv^s^aJl jl^Lilj 

cLwL 2U ^iL» L^Ip fi\ j Oi— II _jiJl ^ y& ^_->l^Jl I i_a> 015" L_ij 

y£<il ^yo ^JLP ^-^P OJ>tJli il Jy I ^lil (a$15) i—jLx^I^I ^yC- < <L>t-^* (Jc-** 2 ^ 

(j ^c-i i^jA-ic^lo t-i «~uL) oL«— Al (jul jiil j— *i> j ^> -^-^ ^ 

(j-"-^ J _J~A»5l fr-^J ^iji^ {HJ^ AjJlJl JLoJfc^l 0>l ji Ji— ft vlUj 4—915" 

tju \ jiS AjJsLu 4 4jS J_Sj Lvtf> yjZ?- L^y* _/*^ (_5~ *i ^* ^ J) ^ ^j-Xp-J (1900) 
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<ufd« <_$JLSl (^j-fxjll Ob J--! j^j-J^i 
I ^iJl J>l j_i">U SJlJlSl o^jl (_yi>tli e <b _jJ-« aJ^u. iibj* IfJLs- i_S 
S^Jsudl Jyl jl5l pJfcjU-J C~«--> J iil ilJb^lj cld*il J^i liU. j! ^JuS" ^jjl N 

L> ^jt,\ Ijlis y>-V^ *LL~Ji , - >\ a.s>\\ ^y, jjiSvJbj ijJLiJbi ^s- ji 0 y^r\j ^ $i.s>y> ^ /?<Jl 
tj ^[ j ^Si jib j^P-l ^.AP j 4ijL>JJ j e yli**JJ ^ g.>- jjt> ^ g'iLwg^jj ^ ; jq 

Jij . . J;LxpI ^Ukil jl ^ jjJl jl2b-l ^1 cJ_^ OjjiM^j jL^ib JJJl OjivljiL.lJbi^i jo 
jjji cpl ^ ( _ S X^ (i^U-l ( _ s ^bJl (t-^^i ol jbij 43 jUU ^b>Qs> J_~-osf Oj>-j5l (t-$-»-* 

_Jj isLiuil i^jUfj A - I ? <: '^ L ' ls^" • 3 <-?^ ^iil (j^V»lb L*^jL«Ji el^_ >■ 

ji-^iJlp J^p-U ^LJJ .3 jjJli ^_>j_iJ ^ ^ yts- ^-ij 3jOJ-l ,_^J iUJl 

*JTj Iki^ L*i ois" Jisli ^ [ Jean - Baptiste Biot ( 1 774- 1 862) jk c^ob 
dUiii j oL^b ^JlS'LjJ^Jji jLiJl^ ^U- jj£-iS y>-r*^ '-b» ^ wUi .^Liij ^ ^ 

^ jS\J-\ J^-i J 'Ji- 1 *^' J c - ? ^d ^T^' (d p J ^-"Jsbiil j iJb ^^531 J jil iJi»bk* j 

^b>- ^jIp a-»-*>I (3^>li»bi Lflj A-»-*>b A^r-i^ eS^' Ajw-.JsUill (_£ ^iil 0 ^>b) ( J-Jaij (j—J 

jliU. ^^Li] 4 ^ j ui-»i5l ^L^il ^(Biotite-^b'jAJl) 

iSLlll «U J* <^_,U-i J js^->) Ji JJllt >jJj\ f LLi J* jlfc? ^ jJt jWl^^i - Biotite ( I ) 
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^ajc^JJi^^^^i^U^^Jl^j-Jij [(Felix Savart( 1791- 1841) 

^ j& aiJi ;Jju (! . . J\ LjL»j ^ l$JL>- j-*> Lo") (_£jl>cii LaUi^ cJJj is^^aJl 

Jj-a^uJI j! a^*^ J\ * -I jjJi d\ . . g"L?- JwsUJj 5_JliJl i_->U^3l IJL* ilJLi! 

JLaJl ^UjiiJl JllVl S_j~~J^ (5j^> C ^ (J\ ill J-k*" <_s^ 

^JJi } [(Johann Lambert (1728-1777) ^ OU* #\ 
l^i _j (Georg Ohm (1787-1854) f j^j^r] o^Vi ^Uj^i ui !^Jb" 

^UjjiJl y>_j V? JJU lilU Vlt. Jl^-j . ( _ s ^2^iJl oJL^>r ^Ip ^L_*15" bU»l loUo^j^J yd\ 
j [Michael Favaday (1791- 1867) ^NjLiJ-i^.] ^l^yJ&Vl 



liAJij i^^>_jJ^ij fjjt-t (jj^uus- j 3jjjjJ-i ^iSLlJi -l»JLi- ^ (jJ'ii> 3j (Mica) 
(Jean Baptiste Biot( 1774- 1862^ c — -osr] ^-J>H ^Jt j ,iLJi ^^iJij-U: 
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i 

42>rj j ^-jAi w-I 6 ^ <_^JJi £jW <^*- J V^ ^Uj-^il i ji SjJL»r t _ s lc-_^5\J-l Si 

[ Pierre Curie ( 1 859-1906) iSjj-* 3*3 (JU» «> W c^it 

IL^L. JLJUa^l ^^s- 2UjJu <^f J> i>i ^J"V1 Jai j> jSCiil <Ju**s> aJ| <u~jjj ^ 

Ot Ljajt IJ j-SUf j 1 c4 ~* ^1 L-*Li» V 3 iSj-*** JS" Jjjlj y-sp*- 

J 

hjLA, jiuL \.) Uj otf tfJUl j [(Carl Friedrich Gauss 1777-1 855) 

viJl^^Sl aSj^Jl J,I^I*x5l j ^s?j:.«j_prlj 4_^tjj^»jr ,y «o5lj asj31 c^iJl ^UJ-I UajLi 
[(Alexis PeUt(1791-1820) yr ^ tr ^f] JUJl ut < ! tL^.L.t 

AjWVIj ^-Jjli ^ (dLs^i ^jJi ^UJl J^ali) J^-jJ 4jJ«Jl oUkil JU^l ^Ual^l JLJi 
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^ aii cjia^Ji Js- [(Sir William Rowan Hamilton (1805-1865 

t yjj| Ji jlS" S aiJliJl ^Ju L»dLf-j (.IujLJI ail^ ^ y& j ajIiSj ~<kS j> aj^oJI aAJJI ^ <jj-Ju*i\ |A_a 

ylll ^ybjjiJl j S'Jlj Lpi l^Lb*- »L>- Lftj jgk Aj yLxSl ^"'^i jj* L-LlliUl 7>u jl 

J-«j«j i_j yu\>- iiL* ^bL« <LSL ^$£Jl <L^Jl v_^>-L i a r ^j iw-^-Lvs (_$jJl j%-"VI iw-^-lv 9 j^-iJl 

[ (Andre- Marie Ampere (1775-1836) jJ\<sP - *^ } 

Cj j^»~JI ob^j » j\*^aJl (_g~^-l JI*ji1>*>Ij Ia>- 5 Jj J^-j 5 JjJLp- ^lijl ^-o^T (j-* ^^-^ 

^U^l ^ j>- (Jli ^r^l (^u^ J <^U^LaJI ^ Jj'U? V «^J>VI )) c^y 
tj^iil ^yiJl ^^Ipaj^JI^ ojIjVI ^ aj^ll s-UvjI ^JLi^. ^^51 cjI^JI jjl ^jj ^!wb»VI 
L^-ALp ^1 o j Jj>Jj a^^I aJLjU (j: JLi> ^ ,j^P Jij _j ^jJa-iil oo-Uil ^ ->J jUI j^jIp 1 >^„ .'ah 
j I ^U^sj-— aiJ < Jlill ^^Lis .*Jl a^JJ aJUVIjj <iJli ji ^ao^I li-* 

^U5-_j [(Johannes Kepler (1571-1630) JLTjJl* j>] c ^J f j^i *u«Jl 
ill Jjl ul5" (^aJl ^^^^Jl <^.jUj:.^L^JVI o^>-l_j ^1 a^I ^ o^uJ.1 aj^Ls j ^ 
c-LaJI J5" l^j >Us J jUl \*\\ ji» Sdl ULp Li^ j_ll OIS" j 

L /*i J iJi— 5j->_jj ] ^— »^-Sl (jLLVI ^j— ^>\i J>\ j t _ £ — Sljj^iJl oL_^U ur -^ ^ I— 

X^r ?! \'°~ jM fi f jJ -ij- %i c^s oi i*i JO ( l ) 
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ciU j U^Jl *v 5>- > ^ [ (Rudolf Glausius (1822-1888 

j yuZj\ ^ ^ jZj Ml v , L> iliaMl UcUip (jb ^ g aij ^ju ^ tSjb 4_j*l*Jl <uJI jL4J 

^ ,,i^aT (ji jl il glila jiJ (jl *J ji L^Al ^ |_s— *J J ' * is) _^*5lj 

^Uaj jJl ^Lft^SvJ! Ji* i4jL>- AjlJ jiMl JLil UL« L_*Jaj Ji^tJ <uJ ytia AjJLjJLs- iAPi fl J 

1+4 ^Jl c i >l f MTjUo oi ji i [(William Henry (c. 1774-1836 ) pJ j] 

t_£ yL*Jl aJjLp a**Oj U- jli Oj^o Uaj yljJi <!>b. lil v'' <»_— >b>ri (^^l ^ J 
JjL-Jli 0 j :ll ^fX^ t j s ~ j>\ -J— * (j^"' '—•^ ^ jj^lr* js*^ 4 • • < ~* > 'j * y" *~~ _} 4 

*sr_}j c-;.^ (Jltll jj^' <^** * t ~" J ' j* 0**^*! <Lf <j^ s ^ > ~ i (*-^^ 9 ^ •-^■4 (_r"^'_) e, J J " ^ 

^ e c-Ife ois u^i jj Uj^w (Alexis Petit-^ a — S3i) ls ~j ^L^Ji 

^Lp ^ f j^>S.\ L»jJi L*!il _j 01 L ^ ,^-1 viXJi ^ ^^Jol 2Li^ a»j ^5 ^il ^j,! y 

» _jJ^>- dliLil _j OjJ-l 8^-* j ^.L_»5\3l ^j^^iJ ^Lai L^L4 ML>- ( j*«>-l jjSvj ^Ji j_a I «I t(1817) 

(^jli") 4>-j j (JS" SjjU«lil J—JUil e jj& (Jl <_iw»i ! e j*s- ^ jjy^liil jilj Ll j 4_i 5LJ-I 

[ (Pierre Weiss ( 1 865- 1 940 ) ^ j ^ ] ^ ^ >Ji ^b^i j (^) j 

(j^liil i>r_)j (sjl—iy.) LI t^L-iJl ^ t^j *<>*J ^ ^j J . 1 -^'' <j — fc^=L^J ( _ s __ j">UI 
ss">* (1854) r ^ j ^-sy a*» [ (James Joule ( 1818-1889) Jj-^ ^^-^r] 

^JUjjuijl _jj (lj*^i) yiXS3 ^ U^ixJlJ L.ij Uo>- j l$JUJ *Jl U^IaU iiUa^ 

(1869) ^J^J>yJ\ 3 [ (Gustav Kirchhoff ( 1824- 1887) /] 

Lgit«J iLfcJjtl aJ jv-f^" y (j-i^ *J"jMI JlalsMI ^f/J I ;»-_} A—jjj t^^nJ ^ _^>«il ^ jj^l jIj 

^Ji j [(Max Plank (1858-1947) ^u] jliS/i jb>iJi j j (</» cJ*i 
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.(1909) fl* ^ ol diiif jLjw=> Jtilsi ooji 

<_Jl£S'I JJlU c^jLjl-b ^-^p ^ .jsi 0 JL« J yr- ft §~.<i >~ls j s y>- y>\ Jjj alJ-l J) ^ ^laJ j 
Xp- ^Jl jyj_ LajUli^ gu^^^S^l i_->^l5 (jj^jJl JbUaJl j ^iJl j((J,UJ)4i)L oUVI 

<j-~<Jj 4-1* dAi5_jl_j .(<Obx^)(35UJ-l sy* y y£j<jU-\ 5 y>r y ( jij5 ji wL_*j 

c£ JJl p-tf$y&> ^Ji^ p-$pU*»-l ij (jku^Slj yfSJlj j^^U<a>^i ^ jJwJl 

■ j*-*- 5 ^P . I ^jjj jl Jju -Uzail Jl i_Ji>l 

c[Robert Boyle (1626- 1691 )J-^. ^ y . }J ] <^jlJ ^ ^Ui ^ j 

jjSlfV <CL>- SjwJ £_ jxdli c<uj- <u~jLi j jj ^ ^rJJLil J_ £*3l k-j^piJ J_J l)IS"<_$JlJIj 

J»Ip ( y^>. (^"^'j • • .vi^ SSjlJt sJla _jl viAJj a jJuiJl a jj& jjia-'iU J. .a.«J 01 

awL?>i_j (J>- j jp <^jli) ., g« jb-J. i^jUil 4iijJl_j AibLaJl i-i- ^Jl J^-l^ i5 

LiSj 4S"^L«i ^ijj y ( _jip -i-tifj ajLJ Jaj U. (Ji_^) _ji .l^i_^«aJ 

cJ^S" ^1 'JIjIxS'j aJI jvsLsi asIS"^ ^ ,..W a^Lc-lj c^Jii ^jP^Ujil J>4 ^ Lsiisii^ 
( JLJ _j i5jLJ) 4>)l 2LJ|J^ ^ y V ^ JS" ((j-^ip es^-" i_r^) Vj^ J ^^a-*^ 

(^1)^1 uI.^J^v^-js-j 

^L>cjI Jl J^y UiS'j c*Jy (^ jlT) (j/- Ja! L« 'ji^J -(y^-j J^r) ^^"J ^L-^! 
aUbiA jy£ ^ "^^rj al ^ a^v2j jL> C(_$ < -^- , ^[ _jl Jiaj 

. ( !^al ^j- 4 ^) J>- _j JP 41)1 L*jJL*2_« 
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^jii oU J>\ J^i\ ^-Sb oiS^JUi [ (William Henry Bragg (1862-1942 

^ - J_J 015" jjL-Ji 

u-» (t-^wbl ju V LL ^ls o^j JJ?Ul ilSC V j»Uip ftUlp ^Ul <_jLj£JI I JLjs 

I j^P _j j^jJu I ^r~* _} (5?*-*^ r" - _J JbLaJl tl)Lc„V1 ^Js- \ jL>: ^Ul 

c-Ulf- 0 y>ji\ oJL* ^-Ij ^JLp j jJ^i ti^L^I (t-^Ulj j' ^ 2LoJU]l ^ $jljUrJ 

(William Thomson - « y ^ j) j (Faraday - i/bi^j) jLi.i ^ 
James Clerk - J-jj-~£* u -~*-? r ') j (Lord Kelvin - j 3-^)3 

.(Joule - J^t) 3 (Maxwell 

^Co t y-'- c ' j^— (J^" <*— «Ji*Jj 'b-x^-Jj (J_ >- j ^p)<0il •A--^ q\5"j, i\ 
ur ^5l v_^Jl O^li! ^ «jJL>- J i Js- y ^^U- L^Lp- ^Jbtil 41>^vtf *i*J 
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jJ> )\ Jjtirf ji- <£ jf "i JL-Jl lift ^ j . . (-« <,-»■ ,f> U 1$ jtajJ^sJl 
V>L* cjIIi Olc^l j_» j i ilUS" jj*-lJl <-vlJu (^rijS) jj^-iJl kiX— ^-^ 

(!) Ot Jb^4 (iii) A^>U OlS' L» lil AiL -^1 Jili 4*j* AjU ^^Ip i_£ ^stJlj (<Olr^Ai) 4_flJL>- 

(aJj ^ (Jb-) OLJ^I jU- JiS 015* J*r j J* -Sli Ol Uj I C5 J.I (JL»>Lj) c^juil (2L>L~>-) 

4Ajli jJ* Ail; j AJjl <j-*J^>0 (!)LJ^! liXJi ^ta7...t il>i ^» ill ^ '^Jj (J^* **» f^** _) 

si jsr jit i-) A-^Jl ^ J»Jj t U>| iJULJi 3 \4*pjlp'LZif\ l y> l £e l sj&J\ La<ooV 
OJjSl^ ji> U 1$ ^1 fci! ^ - J*-j - *i>H ^ tiaL#- 
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ij j^Ji v^jjiJl uyl yS\ aJuij oLi» ^ (Stephen Hawking- ^jUj^^) jUaj^Ji 

5jL>- «jil5 JUJaP- 1 JJkU a y otj t)t VI .1 CJ? «JjJl jkdlj ^s-j bJ ^-J Jj v_^»«i ^JJi 
-Iftjd ntpf^^ ViH jlwdUS'fo. ViHfcgjJt jt- Jsrj Jjli jLj»-Li>J)) 

Ultimate Unified) ^ jU JI9L1 i»>J 0 j£=— > J*> ?4j i^-ji jl— «j 
SpxHijflJiiiJUj^-sfU-fj^-j ^i^sJiJJijy^j^^uj^KTheory 

J>-lkiil ^ (1623) f l* ^ [ (Galileo Galilei (1564-1642) 
^5>Lc> <oJiP ^jlp 0 j^Jl l)L U^- »_jI^JI I jub ^/^ij jSjdi <-Ui*5l « ^SLJl j 
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Cits' J*- jjf-t}p ol j^-up : <us Jb^.LJ i^S"i y>3i j o y>3i SUj J _j>- (Newton) 

. (dU? l^ljl J^^Ul^J ^"T^y Iftfl jl o^U O^Aj-Ui^ tt yaw r j ^jfl? j ju lAiil (j^*! ^ i .. ft-,; -U^? jl 

3 j j^i) ^jl^Jl (New York Times )j— *W i^*^ 1 j ./^ v- ^ ^ 
-.^ aj^ij aJU J^i l — l. lii :^*_J15 (Edward Rothestein - jj^jj 

|Jl» i!>i_J j'llaJl IJl—A C)f_J c(o->JucLl 0 ^_»Ua»j oLJ-I _ji ^ylp L^iJaJj ^_^JjL$Jl j 

J^lJb-Vl ^ya*. 4< <±>J_j£ 01 t j$0:. V ^y^.) aA$J V l_« Jl Uy. Li» ULS" J_tc V 0_>-i3l 

»JL$3 Uj«^>- ^ 0^ . j y~aii j JJLx*j "^if . .(^j^-J-l j ijvi-l <^u a jj* A> . 

?OLc^l ££.>L« Jl U^>- J^> J_.l ydl 

yd i >b^Sl lJl£-5 oJ^j^S' ( _/ 2 -*i'_J (_5*^' J *^ 

(WWW. — 2uil«5t 2LJ aSCjJl) 4j ^lp! j A^oJfci j (.jr- 12 -*^ <_s^' j^^' * M - 
JS* 61 Jl l^rj J^* _^5l O^-J ^ lS^ ^"'^ C ^ v — ^ ^3 

c~«li JJl f Ui*Jl dUji jt-* ^.y^Jl ^ l-b^*.l_j .31^1 .i^^^J ( j5Ci ji jjdi 
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Charles) ^^J^S" Oi^S" ji J ji—* _j (Ampere) <jL-i.f ^ SI .LiVi (^ji 
Count Alessandro) U y jjj-JLJi c— _j (Augustine de Coulomb 
iS^j-i) (Hans Christion Qrsted) OL^^S" u _ jUj (Volta 

^_,S).ULJ! .Vy^^^SfiJJLi oiS"a_iJ .(Maxwell) J^.^L. (Faraday) 

^j^jwLu L«UI jvi^- ^Ulj^UJl Ji_J yiJl J">U- 1 jJ.lp^jJlj (!a jjJl ZJ\jjq£1\ jl5s_iVl 
^^•^-aj! (_ll ^lil (aJL> y^l!l)j»_ajl^9ij t ^ yis- UiL^sjl Jij t^jJl » Jl y> ^»~ub 

ijjj j_jJl_J (kjUaJLo^l j Sjjl y^'j vj^ljj jil ^ j CJ\ y\^jj>^\ j£\y. tL-iJ 

.JSUiSb j» _jJl 2UJa*!l Uj-L. 
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^JA 4i5y ^ (Michael Guillen £ J-V) v 5 ^'*-^ 

i-^^ya»tji^i^)li*^ii yjipf L-UJ> (4 jJit ■,Tftj t ^l4jt;y»>^- JLgiQjL-^ljij 

.((lifts**- 1 ' 1 JjfcUS'jj^v^^S^ljiiS^l^'UUPl jtUA^jlSjIJ/ 

Charles p j-W a*~* J J JLUI >Jt ^UJL (JU-J>uli j slju ^0 
u a ^uJl apul-l ^Jo\iA\ (S <Jlz£\ t£ jJI [Augustin de Coulomb 

iiLJLI £j, j» (Jt.1 -ja£ 0t j Jb V e-U$5l ftJLt* (Jw^isLJco (jiJaJ j^lj ui— ! 

Jb.V el ^$Jl ^ I» j-t 5 *^. ^LSkil *j ^>«JUlt ^L-srV) a—sis' oU i_X£^S*l US* cl— 4JL»U3l 
J » y toil jJ ) ^l^t <J ^2asU US' Utf (j^-^sJl dytei ^Jsj^J 0t Ljajf 



— 58 — 



&WK=JI 



c-^ ^iku^i ^aJlj (Faraday - csbljLi) <u~J J-;l>- (il*> Loj! _ / -»^<j 
SU-yJ _j kiiii ^Ip ft b j a_Jb^5UJ JiS" _^*JJ iaJUil ^ 5LL15 L_J^p 

Ji ^.jdJ t _ s ^ r -ii ,11*^ cj^y Jui [(Luigi Galvani (1737-1798) 
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JJU oLsl>Jjj (^JUaJl ^ j^SC^Jl jiiS^I j—* IJLa ftUip j—* ^Ip J_"J 
^ fl'^ "J jj-^ J-" I J jjj. I £l»jULo i>- j3 ^1 4jJjwb>x5l fcjl^^I j i 

cjLJjIj y 1 ! SaJL»i jj> <_~ulla Ji-ij <j^" (Cologne) o £ <£ J*\t- _^~J) aJS^Ji 

ja id ^ 8 j& *-^£r"j^ j' -5 ' Aj L°- p <y 3 y^ 51 ^ 5^* "-"^ *^l5 Jli j 4**Jli J^rj 

3 ^-JT j*^"-^ JjLtdl tUjjJi ^j^r )) '•^-fcr' t^" C4^1p 4jL>t^9tj i^s (_$JLSl 

^U-j |Jl» *_>J_» ol—! tb^iJl ^ ^l^p-Ju J^l>- y> (Ohm - fji) JL-~Jl 

^ j{ C~*J JL5i J,LiSfl (►iaJl yj J Ut (( ! !L_pUI j Jj <.lfi~* j-« J I J AjtJJl j—- 
Jl ^ y V ^yJl lib ^lil yt-lj ^-L-Jb ItoU il j£.j^s\s- j ^.Ji {^jJl Sli^Vl) 4_iL 

■ (<_r£ j^*^ sJ-L^Jl _^~^» 
obJL^Jl 4J1 ^1 J^. [ (Robert Hooke (1635-1703) Aj-* ^^.jj] 

^i>jy^J\ ^ Js-\ jj\J^\j IpUs 4jv> jj) ^jil JLJ-I (J] 

^1 ojU-I ^ULjJ^I _j j^i*3l L pLiJl ilS"o5j .iJu* jj^-Vl o-i^j 5L» _j j (Opticks) 

^ ^ o^i-i Ji o! jj* jJ Ji j^^i (Jesuits - o ^-Ji «u Vi ) L_^i5" 
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JLSJ, 

J^j (Humphry Davy (1778-1 829)^^ >♦-*) o~J-l_> jlLLI IJU .^Ul 

J^^lj^-UJlja^iJl^ iJlAji*- JUj (Faraday — c£bl^j)^UJl iLz-Jj 

joJj _j AiJi*L* ^ ^viwul ^ ! l^y^i Di jL^_ s ^jj^aaJl jL^J^/l OLJa>-i ^ (^ jJ) 

[(Ludwig Boltzmann (1844-1906)^^ iJ p ^] J-j c£ _jL~<Jl ^j^l j&*i>\ 
- aJUjS/0 j 3 j\jJA j (Thenriodynamics - a-jJ J-\ l£_Jl£li) J _,_>- SjJUJ-I aJL^I 
^j>ci^L) _ / ^ilU5'i t yuJ9ji ^JL^S ^\^} tj\ ^ y>i\ a^*5" oMjj^l t( Antropy 

AJUas-i aJIj^j Ajl^aS" ajl j-J-\ jLxp! AJlSv^l jv— jixJ (^lil oL^U oJL_ 3-j yt^jlS" a^JJl ^ j— fi* 

(jjJjIi ^jpUi^VI OjS" ytj Ajljl4i ( J5'^»J (.I^JaJ ^vil OjIj jJl^^Ldi. AjS" Ajlviil 

aJ JjL^il joJbj ^j-JLjjjJl a£"L>- ^ iJ^-J ,Jj JL«J-lj A^f-Lillj AjLUail ^-.f- ^Ll* ^ ^^Svj ^ aly 

£-U C~~ ij)^ yS<^» ^Jl A^ J JliJ(!! ( yJ J Jl)vi^Jl_J J-ojJl^A^jj AjjbwJJ^ 

Ju^Jl Jl (Wilhelm Ostwold(1853-1932) aJl j (EmstMach(1838-1916) 

Ills- c^>- tA^^iJl a_JL>- a>-jJl!I Jl (L-djJl aJLLILj a..,^:^ 5jL>- ( _ s Ip a_jIjJ-L 

JJ^Jl^ ^JiJj .(l906)f>Lf A^ii Ji^ »U-1 jk. ^ ^1 a>-jJ| Jl (AjKjb) LUi- 
^jLJ cJlS" ^yJl A^rj^jJ.1 Awa^tjJlj ^LajLiVlj bLa^ 0^ aJU (^J^^) Ajwait-iJ ^ytJr ^Jl 

^jjl AS^Uj AjLi^sU^ jl j*>Z*u\ £A {y\j*> CJlS" (^ij oiisbiJlj A^^^iJi AjVU>- j jAJu j^L>- 

i J L« (J^"j 4(3*" * 5 f_) ^J- 5 jj-* li-l^" Al< jJ^Jl J jl lj4A_OJO 

AI>-jJ £J a] A^iSLf- AJbjj tLjt «j. iilaP (J*)^>- 9 j^-ii Jj A»»saJ 3^*^ jz*^>\ Ail jjt> ajl A-Jrj 
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^ Ji (Gauss - ^ j&) cX* ji xJj (Nevvton - ^ (Petit - j^.) lf> xJk 

<xjp j\ y U J—i lOiU- J^PjJ.lj tUJjJJ iL^J-lj <\iuL^^\j iZAji*2>c{\ JL_J Js J_ «Jj 

; kill JJ 2 lL»Vl viJLJlj j^-gJLislj ^w)J <_^l t _5*- u ls^J ^ >, ^---^-j < fl;-^*^ : " J 

ji^jJl (_^aJ*5^ jSl-Jl y ^Jl 1 jj ^jxil aj ^J-l cj\sLa<JS yJl olaLijS'VI c fr>.yr 

^ SVL-^Jl ^ [(Alexander Fleming (1881-1955) jJ^J\^-J\] 

(^jjl^j^i £^j_JU cLlsVij Oyl (j— • ji^l .j^J ^^-^ f t nJUjlysJ j J_j 

^j'j-* • j3j^> ° [(Joseph Lister(1827-1912) >; — J^i-jj^] 

[(Chester Carlson (1906-1968) d^Jp j^} ^\ J» ^ Ju*i 3 
oi ^'^Sj&jijLs.j* /slj-i^ (Xerox- u — S'j^Oi^^-fJull ^L^Vl aJT^ 

cJLp ^ia Ij^-ij 2j alii oilii^Vlj 4Pl jo-l £j < j-£^>z> 

JiU^^j, j&\ l^i j oijlill '^\J~\ [Alfred Wegner ( 1880-1930) 

^ g ./?■»; Jp 0^"<-*-iia C>L»J-lj e*}LojJij ^Cfcl^til ,_jip J-*^ LS^"*" 1 "* oULjla ^_^IAJ ^Ij 

(^51 (Coulomb ~^^)<s j JL-^i J^r- ^ 'j^ 1 ^ — 

AL'Uil J^-b i—j^^l Lla^o i ^LsisLi ^51 j ^Lo^igJlS' L^>-I Aj^^Jl all *~»\ 
^js JJl j t^*^" J ^-fV- j^>^l ^»wU^-l j 3j jL/ajil J _ajil ji jj.VIj 
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JjJy. J~Jb] g.T.ti ^JUaj^l ^ ^b^i j ^-JUuiJl j^. J_S" ^UaJ JL-iJ _j I j a 

u^aii ^ (Biot -^.) £.*Ji ^bji [(Daniel Bernoulli (1700-1782) 
4&I Ls- . SjL^Ji^ JUpVi ilL ^loSfl ipl^Jl Js- L-*fcU ijUj 
[(Thomas Graham ( 1805-1 849 ) f b_*l /^l-y] <ja_j%-/LJi ^U-^Ji 

LuuubJ 

*Jl (3 j <*JS 4_Liou Ui jl j ^ _?y~^ ij - * - y. Lo J «-p _j 4_j ^L-Jl 

Jl biS_j jdJl <u?-t _j <JjJl ^jJ^ (f L»l ^S") J_j«^ ^ J*J _j . t L*J>3i |> y*J i_~>- ^y. 4_o-iJ 
3^<a_dl cjI jL^J'bfl ^ 4jL4 (3 y> iii5i Ol^i jb v51 ! J • J* (j-* ^ ^° <J^ °^ ,t: ^*'J 4jb>- 
.^Jjli Aj ^J_j JJl AjixJ, jl 2L»LJ| aJI jbsflj <U>b>-l jJi^J 

i3 _^*Jt y i ^1 v^— Oyl '^—i^ (j-*^ J ^ 

iJii _j col yVi ^ ^lp tsJUl [John Dalton 1766- 1 844) jiJb 0^] 

yu ^aJi [(Joseph Fourier (1768-1830) <*-^jy <~hjy>r] ^ 

^ j yI-( 3^ u l j^U ol^s _jjv5b j ^ alil*il ^»Jli 4jljt>- ^5 ^ y ^ j _^p,j « 

Jl a^Uo (Kirchhoff >-* ^) ol^j .Ul^i ( _ r JaJ ^p! ^ c^L^l^ 
^ suuli wLj jia (Hooke - il >-») oii" US' cU^j jjj i _ s _ > iii Jt iSy-h ^ ^-ijl^p 

i_jlXf-f Jl ^jX^- J— A! Ol <»J ^i^Xi ^^^Snj (t _J L^J y>wdl ./?5l <sii! j 2L~jl) 5_Jaj y> 4J jjlSs 

jo J>\ jJJS c^iJ y]» ^L^JL w-Lsl. of *5 jJi tiiii (Kepler - y^S") iJl»j !U-aSi 

^y US' «> g?r _j ^ J^L»jJl ( j— ' ji^b s-^*^ J ^J*-^~' (J! V^* t ^ JJ <_5*j 5l 

f VT^ ^yU^^.AiJyWj ^Ui [William Henry ( 1775-1 836) 
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cj J>\ J-fl$ j>-\ v_JL>- (j^>_j ! ! y>ti>li A i-^i>. '•^l (_^! ^r-*^ <uaej J' 

[ (Pierre Dulong( 1785- 1838)0^ ^] j*iJi >Ji JL^i Ji— iU 

l>jAj (jytil <r ^—S" (ji^ d^jP- (_CJL>-L) £-1 Isl j AjJb ^Ufi "Mj^r <_$^— »-) jb^it Jk <_?-A 5i j 

2L»lp ^iJS") JJ Als^jJUJ-l Jj^-" L$JU~J kL5" ^ Lg^Jfj i_->L^il iJuo Ojlwa>^i 
jxiLdl ^iiii ^ tl>L$o <il« I JLp j jJ- Up ^^sj yd\ ^^^l^j j>Jb*^j*^L^\Sj 

CjI jU^I a jjlis- Lc,(^ ^JL*il 3 ^Jjl-I ^ _jJLJ_) |il*Jl Aj>-_j j^Ip- jt-gjl ■» . ^ ; £v» jJ ^_$J ^vuU"}/! 

IjjjjiJl (3 a jJLjl ^ « a y>Ut$l ^ ^i- Up i yaj yd\ i_~> ( J_*Jj 

^J^^jj t _ s ^ ^-»- ■■' CjJj>- _j wLais tt)U^ j^Jfc^jJ i S ^jJ y\j ^L^>-VI <3l i g *" ^ j) (i 

j tl>L> y*^' J <j _j^*i.l t^i^ 5 *^ o'ij iS^ 1 - J-^^J 

C-^il ^1 J-«l _^*il ^g-* cJlSj J^p^JJ SpjLL* _j cjIJUI <_5Jj^ J.I ^—PwLil a ^SLjJI 
il)l Uii tl)^3l_j eLitiSl ^ L»jLiil_j SLjJ-l _j j (jJt J J— p ) <J^^~' ^ j^>cj 
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VUl. [(Johann Lambert (1 728-1 777) - oL_* r J] JL*. 

SLJ-I i ^>-j Ojj^j2j ^1 jJLli £ 4jLU- (_ijwaJl 5Jl^L«lj (jJli-l AxJaP ^j^Lp jl 

^liS - ^—ii cO_ ? -iOl ojIJ iiij jUiVij _^Jl ailS" ^Ip (oLJ-l ^ ^ jJ (jS) 

s j-Uii^ip ^^^(CosmologischeBriefe-dLL^ ( *^ 

Lr ^sJi Jx. o^Ji J j^-o L. ol [(Johann Bode ( 1 747-1826) - 

^sisjl Jiis c4i5b?- ■ "jIjI 1 g : U ST (jl^ j — c->LJjdl_j jU/yi_j v__S'l ^^jl ^ ^ j s^jlSI j 

^ jj c£L>_}) ol^JU AJy&L <l»I J-*>- t^Ui-l Sjcli ol> obbdl ^ip _j— ;) 
^ ^ c- VI i_ S J^Jl ^gJ jVI ,_ylp LJLs- 4, , : 1p y& U5" "a j _j^_Jaib _j — ol^ 

IJl* j — ?r ^ — iLil k_ — j^Jl _j J-J^-l j-* ^L-^l Jo jjJl 1 — $Jp j^-a^ _^>- £ 

.j— • [(David Brewster ( 1 78 1 - 1 888) - j^ 5y . j-Jp] ^Jbj^i JL- >lj j 

! ! 1 » v— S" _^5"j 
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UL-J ( _ 5 *JL*Jl JUM t y_o a^ai l _ r ^f aii (Kepler - es^*^ L- 0 ' 

-u-jj cjUJI^Cj u ^jS/i l$J j (Sominium - $ f 

! !?<_j _^iiJl aL'Ia i i ^ J L« , yi ^ _^LU ojIjS^ 5^Ji«Jl ^pL&*yi 

Z oi ^b$UJ 

O kjfcj ^ jjjl « ^J^" _J J . ^-*\Z — it Ql 'j*- — _JJ^ (» *^ 

If^i (The Braggs - £\j->) aL'UJi jL-dl J^- ^ ^ ^ ^ p — $*« 
*J| y . j] ^.Vi j [William Henry Bragg (1862-1942) cs> ] 

r u j dijs-U Ji y SjjV ^ OiJulii j [William Lawrence Bragg (1890-1971) 

Cj-^X* $\ tSj^ otSOl Ji>- ^ o ^^^dl U^JUj.i j ojJULl U^JU^-V J_<L^Ll. (1915) 

^sfjJi Jbj^i (The Kohlrausches - ^jj^) sOsUi JU- ^ 

lsJUi j [Friedrich WilhelmKohirausch (1840-19 lO^jj-J /^J^li^a >] 
[ Wilhelm Friedrich Kohirausch^j ^Vs] yr^j^ 1 ^ jjL^ 

^>di J ^ 0 ^ ^ {jr ^J\ ^JJI j [Rudolph Kohlrausch (1809-1858) 

The - OjJjijJi) aJL±^VI ^»j-.^Ji abuJi UoJ t JUi J-J^i J|J^ ^ ^IsUi ^jJi ^ 
j^JS" t kai jL>-i tiyj J*>U o^b. J^Uai iJUi ^yJl (Bemoullies 
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O^Loi?-^ 4j y^jj aJJ^xjJI JLjJULgJlj J-^LLll ^Uo-j iSL^LilijjJU^JlS' o p£ 4~Js- J j a,j- 

^Jjl _j <_>t* jS"] JliVl (^'^J^ 1 c? v 5 "^ ^ c> *^ y^-Tjli^S'j 

j^Vi *t-J _j Aj^Jb jUui v coJi _j [Gustav Wiedemann (1826- 1899) 

AJLpjjjiil cL*^3l djib^ty iw-s^d <*iUt-ii isl^l (y I y — ^Jbl j) 0 yUL ^^il <_£ JL5i j 
^ j U^»1 cJl5" US' o yL*il ^ jol Ji 11* OVS" .(Leipzig) £yj 4*j\s>r 

^jstJaJi *3 y-wLiil <_jL^" 2^>- y c~»^*t i**^ i.Up- s^>- jl> (Clara - i j>^) *— jj 
^tT jJ-i) rj — j [John Tyndall ( 1820- 1893) JIjuJ 0j_^] ^juJ yVl 
.bjjiJL. (Eilhard - Jj^i) ^ Ob.Vi U . a_jU.Vi Jl (^ yti ^ iU 

- 0U»13l ) ^ 1 j jl ^-^j A * ^ j l*Ji I >• jy 1 j \ 5 y* y \ *5 ^Js* 

^ ^ (Alfred - ^. j*!>\) j->u*S?l jj^I £J US' 4 3 jLj^i ^ ^ [Luminescence 

.Ifci aJ.lp jU= jp- (Egyptologist) cjU 
yfi l Js- ^- yu (31 J— JjI j*5l apUsJI ^^—LjJI ^.Jl ^jJ j^j-Ip Uwsl j iil j 
^byiJl a_JJIp Lj»j oJ_JU Lcj ajjdJl_j ^_JL«il Lo\ii_} ^Lb^b UTy^ (jyj^^. tj^dJU 

Ail ybA— I ^JlJi [AdolfFick(1829-1901)viJLiuJ_jJ] m jJ\ jUVi 

(yj^l ^j/i^l ^ ib^lS' J jVl ^j-j .01 y-\ iioUl Ij^i 015" Jii .jLLi^l Oi-Jlji 

ajiiJi aJUuii 4 o yuJi ^^Lp j bLsJs ^\ ^^-ij (Human Anatomy) 

(jJij (Marie - ^ jU) J-^Vl ^jlJ _^5l i^iil a^>- _jj j (Pierre - ^.) t _ s — -J >!l 
^ ^byjiii Jj y Sy'Ur ^ oi j-iil (Curie -iSj y^) Lpr jj c — Uj- 

J^uJ-l c~plk^l A2i (c5 » Ul t ^IpUjWIi Ukil aS" jlill U^J^J ( 1903) ^Up 
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iLJjj j c$ jjjJi j jj-Jr-i ^Jp ^ajjii-i (Polonium^ ^-j^^Oj (Radium - 

t<U ^« aL*L» SjI ^P^lo y*^" T (jLaS" jjjij ^JLa ( jiri) L^>r jj L»I j . jil*5l 9 . y 

C_SjL» 2 Ij 1 b\ tS j " A k'Uil a-L_as 2Lj ^y £-^> aiPj .lib-'^ tL^aJu 

^ >5l ju^iJi c^r j> a* [Irene( 1897-1956)^1] j cs^&i ^ j 
^-ik^i j [Jean Frederic Joliot (1900-1958) j-J^ dL^ > c*-^] 

. ! ! ( 1 935) -L^B SjiV J* 6y^-\ _,jJl 
olSUuTtf I j *L*LJlj J.JUII jL~. J ojjJbj ( JaJ-l) j_p p-iSci d)l LJ jL»r bl j OVIj 
tj>y\> \ji~~> d'\ ^iUJij p— ^15" <^5l_j ajoIj lS 1p y*^> Lib di— i^U tj^-isii^dlj 

ijyJb-cil_j — d <J&} (J^ JJ— p ) *^ aj^S^jJ ( _ s 5^-« 0? _jl 

(jiL^JI ( 18 1 2) f Lp ^ 4} J>yi ^ J^il OobU Jlill ^Jfi. t ! (JiJ-b) 

^JJ! d^U-l dik [Hamphry Davy (1778-1829) J»> (5 >-*] ^ 
J _ji i_^bpi LS ip Uf <J IopL~. J^*J (Faraday — cstal y) -> Ob la?- ^JJi 

(Encyclopaedia Britannica) oLk,^Jl izy»y\\ j j yiA\ ^y^jti J^-ai Ul 

^ j^js ^il Ijjb Jl><JI ^ ^y^J J 11 . HwJjtPl j ^r^J «— ..«•.■•.! ai jS aSj tAJLP 

tlS'il \^&> (127)-il <-^->li iiliil dit LS Ip ( _$bl f jyS- teS^js c^*iai! 

5iJ-v<iil <jiy^ J-^ - a* OlS"<u! bxJp lil IJL* i^JL^^jl ^ ^> iJLlSl ^ 

.i^UjJl JL>-I ^JUiJ UU (ajU4) iUJI 2ij2>J.I 
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(Sherwin B. Nuland- juV y v s- 11 ^ 1 >»f KSiJS jf <^ > — >^ 

^ j*f OLiiS'l 4lS«3j *<^U« 0 ji jIUJ» IJU jt j^ii Ot liijt U lip 
J-*»i& JU» jo ul* US' i^^oia Ju*f j tfU- J_*>tto^ ^jiiof^UJUtA* 
Ubf g-**-. 10* UL* f lei ^ Lil ^gJfe JU- ^ t,-<H j »k*yi <U 5L_*- 

UApU-..i (^JDt . . jjMj fffAAS j ;t£»Vl 01— 4sr-V 5-Ua.»» 0 jSC=_a 
.(SJUj^j Wis* >,yM KiU^^ J* JUrfl^glj-jn 
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JUfrVi SilT ^ itts__ll SJL»- jJl «JsM j) UiJ-l 01 .31 >Jl J-^-b jt 

j> jl airoi .t_jj* ju^t dUb c-J^oL-^by^^;^ o» jt_^i j 

^t_all 451 J a > (i^ 1 yM» ( j-^rf) JA-* j VI ^ U Ifc 

.i^jMldiisJ jtOjjUSl iJ^Ji^bjJlJjL^Jl j*j«a&l 

-John GribbincThe Search of Super stringscSymmetiy and the Theory of Everything. 

.(aitt^iaj^&tft^j^iattjtaauti ^jViaj^^^^itj^^^jti^ias a* awiiu 

^ IJUb JjLi L» lil* c<Juio£L«j vi—^-U.^ jSt UilkuiJ CJ **- ^^—sJl SJLj ^Eail 01S" 

0-*l*-iiJv--s?Jej V_J .AlMas-j^k*-^^ jUdi L$J^»- 4S"L4> iJlS ilg-^sbSi 

J_J iSlS of 

. ! tl^aliai 01 ji 01*- j o,»:ji o y«j jt Lfvaiii i^Ldl ^>Jit 
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<dU-Ju j ^J^i ^Ju ji VI ^.Lj -V"^ 3 y4 j) Jut^l V] 

SJLJbJ-l eJu&Jxo tULJlj ^JjJl ^cj j\j i-iiLys ^1 <j^I J.\ ^ yji^Sl ^gip *3 <-Jc&S\ iJia 

:l4M*d?ljjidLj'i 



y* } oljUJi ^ 4_j^u c^-^Ja: [Joseph Louis Gay-Lussac (1778-1850) 
(Dalton) l^j ^.li as jis" aUlf <i» ^ ^Jh; j £. ^ij; Let ^ 

c~^»l jj aJiJ .(1802) oi cjli ^ L_»^cJ ■ s^i .^j SjLJ ^ 

(1) (Mobius Strip- cfyi>.y> -5ajj^) <3lj-^ jj-^l ^liS* ^ ^y-^i 

^bji ^jisJi iL^Vi ^>\ r 5 (1858 ) f Ip ^[August Mobius (1790-1868) 
<^wU-i .[Johann Benedict Listing (1808-1882) di^J c^a^. oU r J 



0! ■^^^t~djpi*Jt>'-*~2itJjk!^j} Jajji^^nj Jj-(j As-joJj-Ij ij^ j j ^ia— IjLe- iMoblUSStrip (I) 
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ocJlJ! ^Sfi [Gottfried Wilhelm Leibniz (1646-1716) >~J ^.>"/] 

^ ol sLi^VI ^ jJlp LS _Ji J jJi j ^ JjL-JI j i^jJl ( _ 5 ll I I ^pJU 

j j>$£ ^LiiSl Jli^fj ! ! ^VL, ^JbJ^ V 5_J^p V ^ Ui J_J 

[Charles Darwin (1809-1882) 0 j> JjU>] w — slk^JI ^JJi jji* j-j^ 
i5u*j .U^; JJ ^[AlfredWallace(1823-1913) a -Vj^!>Ji] 3 

w -j^i ^bji j [JanosBolyai (1802- 1860) (iU y. <sJ-^\ 

^JlJIj [Nikolai Lobachevsky (1793-1856) ^ — SLuLiU </y, £j] 

^2*Lil £_laJLll iLxJjJb *1 ilS"l L<2ji ^J—^l CJ _^IJ S L.3>i:-> 9 jj_w2j ^>Lrf5 jj 1 o^jl _ jr -fli) 

ULj jj UIS" Oi^b ^5" oi LjoU* htii, s_>i j o JL* ^ j (Hyperbolic Geometiy) 
ii Jdi (Gauss - u-ji^) Jl— ^ ^ 9 jiL. ^ ; ;ujl$Ji viU; ^_^J 

. JajJI olJu ^U- 

SJLJ <LiL ^Is i—il—J^S"! i^l y>l ^> jIp ^c_j jU jill cjLJLLiS'^I oj">L» J aJ 

^^Sfl O) o^ r r j /Jl f JU^b ^b^Jl J-JUJb c^^l 

}Ji * J r J ^yiiij [(Charles Martin Hall (1863-1914 Jy> ^L. JjU] 
r oi c^JJi ^Sfl ^i^l^a^iiLMuSj^j [(Paul Heroult (1863-1914 

(cJ yi ^JiJ) j_a oliL^Tyi jijP Jl J _y5l ,y <j-*l dXSi Jii iw~>-Ldl j^^ixJl J_*J 



Na3 A1F6 Hexafluoral -) ^L-^K ^ fJ — ^ySfi^i — .tj J Mineral Cryolite (L) 
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. iiiUJl ^ ia^JaJl ij^s L (_£ ji5l J j^- (^^r*-' £5Ua3l (J*-^ < -r , ^ J . J ' A^L-ail <_jL> L^jUs 

: <^ [Paul Kammerer (1880- 1926) JJS ^ ] ^ ^ ^ 

- LLis_*« 

u jLa,! Ji ^ ^Ul 3 a) (Kaleidoscope - yJi&i) ^b^i jLkdi J^U- 

0 jouj 4 ilj ULp L\i j-^laj Li ^ Pj "^IjLvI* UjjLijU ajj ^lUr'i I 4 ((_£Ji_vs) 

ijjjj 4-j ^*Jl (<LiisL\dl) Alj jlaj f~*JJ . . . .Lj^j Jajlj V OlS'j l/ 2 *^ L^ i * J . (j^ Sjj^ 1 ! 

^Udl JaiiJl ^Sfbj o-JUU^Ij jJLJl o-l^-I ^ ^Jl js>S g; JL5I ^1 jdl ^-pj 

^JS" 0jji>^x~-j '^%-^L^L c^«m» i>t>-lj (J yLz- _ji r 4 "^ L*wL>- jl 4^^^ 
io^ jt 0 yli ^-^il _j <Ju^dxi1 OL Ui _j . ( ^L>p tUi ^aiJl _j ^1 ^L^-VI 

L^ j 1 -^ ^ 5_^-^j> ~ tSji* Cr^-^ Cr° j&>\ ^y _ J — '.^ 



i^sJlj ^. ji^.iji t ^S/i ( _ s JU-j^S/! (> 5yJ JSLiJi^yi jiki-^^UJj-jj^i—J : Kaleidoscope (I) 
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(jSjj) j (^-UiZ) ^\ *ULo A_S_> (% Uit £-j>" ol j— $ Jib _^-jaJL| 

The Man Behind The - hj^M '^-ujcAi a=t ^ii) l^bS" ^ (Leslie Berlin - 
10W j^-Vl J<5 (,y^l £U^> J^ 1 ^r^^ 51 : i-^ (1> (Microchip 

o\ j^l-* .VI * iL^s oV iAs-1^ ^ostJi ^ uLi I > Sjvj ^ ^Til ol j 

aj o>e.L>- U i_M-j2j Ji_j .»J_5 ^dl jUoVl <_$_ji ^^r-!' ^ iji £ Jisl\ J_*JtSl j jl£_sVl 

VI t^lp/^-Vi .wJ^jJ^JL* ^UaJj a^jUii 3_^iJ_^ J i5ot t yi (Berlin-^ y.) 

jiJl (—sLi^l ^jjU iJ Jl^-I iiJLSi Ji« j J">Ux-»^5L) ^JJ6 o! _j Ai V 

.ij^jjjl SjS- C>l>-bJ ^j-o A^uljA) £^ Ay>^ <_i*XC^o ( JS* ^_}_/* ^JlJLs- ^Ip I UjJi 01 J 

iSi yL« 2u»^s£ aJ^U-« (J^i ay lA~o <— sLLifl O yli^lJjl *ls- ^-a <Jl J-*» _jJl 0) 
OLi j»-i*Sl ^Hj 1 ^ ^ "^"^ t_S^ tji^*^*^ <j"* 0 y^* 0 ^ Cfii ^'L>~* ">^-o-C- Lo y^y-^j^ 

As- 1 j ( _^«JJ JLi A_^>- asx^ VIj^j (i- ^Vl i_ SUil - LJIp jl4V1 Ia_a J_L. 

(_5^s- (J/* 4 ' » i^Uij ^ jLv<» c3_»U 2L!_^*j Jl _jiaJl cj! pLJI <_i_^f-l 

a4 Lf l _ r -^»3l ^Js- j .^.j^bJl c^JVI _j JWl ^ <IaJ- ^ aJ] y L. Jl 
AgJU IaLUj Oy. c^i As J cjI jL^JlS" aAi*il iiAJ-l cjLpI ^Vl SLp 01 

Laj^pj viJLJ _j j^oVI j U^Uil _j ^^t^I _j J> IaIJI _j 3l_J1^53iS' - cjL^>Lais-VI j J _y3J-l 
L^U <_ii'bj j^jXJl aAi*ll ^Liil jl SjL— Jl I g : a <i) j>di ^zJl a3A*J>l^ <LLb>Jj s-\y>^\ (jiiJ- — 



ji 1^.1* ^> jj iSLii ji j> ii. ji^i. 4-2 4*>-! * jj^' V I-j^ «Jj - Microchip (L) 
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J 

<L*l«Jl irjliLi^yi ^ J,jj ^1 (J.I ^»U^*b Li ^li< ^ ip^^o ^HjLJl lilj 

lili Sj^lii)^^^ (Jim Holt - cJy>^)-M cL»- Ui^JLJl 5_Ja»UJl 

ej^» ix-j{> ^^au ^JJi j ?(Stigler - jA£=->) 0 jj*ja» ^Jb-i J*)) 

4*Ja}l OliL-L^I a.,o ...7; I e-UUJl j jJ«Jl Jbi^l) ^j-U 

iw^^Jb-t^Oji^l ^ »l«r Ail jw» j' tj *(jjuiJ&-\\ g.ff ?.7^n 
...i j alkali j (<U* j>^iL..frU<aj-^l (( JLc)^j_j _jl(jA-~jii(jiSsi_j) 
0 jilflll iJLft UJL. bl : jLlt J*; Jl „.g- 'jl Ji jiU» U J jti 

J^>^\J^ ^i^^l^UWJjl j^MJ'Jv^^j^C jJ^s->)viL~«ijUlj 

c-'i j J-^- i jij je-** 3jj-i j 5La~ ojvai . (Robert K. Merton - 

. ((Sjtf ig<r ^> i jn SJI JJl *pLII Aijili i»— . il j 4$>r ^ jJU 4xi 

01 :t>LJl5 A_JJ l_« (Robert Merton - j-^ y jj) 

o\ ^> _jl S jLau .Lull ^ (ji^ jti) o3Jull« o d\ _j wU*y <L<J*il O'liLi^S'^l 
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_J CC-^U-I ~tj>\£ jS\ j)\ tjy^>cJ> ^ ^ OS 0_^o ji j -L>V pJ j5 ■—Sbi^S'l 

jiJJl oy. ^ (UajLl) ^,2^31 J) pJ jo-VI ji .-sbi^l ijyo j>^i _jf vr-^ 

(_£ JJl f jO>*J^S\ 4 j t_£«-^ l jias>^S\ ^»b 0 y LiSl ^ — j Jas co^b^A) I j-o^mI 
^ bo Jj ^iaJl ijjbiil (j-* ^i* ^ Viail-l jit i—Sbjsi J .AjUL^'I ji oJL>- ji 

il) jJ^^j Lo LJIp ^jJLSi j) 2Lo_>~Jl jl < >L>wsl cUJjtJl t L« _jJl j s—^biiS'VI 

^LuS ^ ^1 JU^il JjUijJi j J^biJi O jiiiu j 4»bJl 5_J^LiJi j (j»i*Jl ^dj^H ^-f^T 

/ii o! LJ^-^jj . . .oJ_^iJ _jf (jJ^-) a-JI obJb b_J 0Li ^ 

^ Ia jS-i) p^U^-^I _j jLib AjlLedl ^JlLS" 3L»i*5l ^p tji—il y&\ ^ jJjJ 2L^Jb 
. o>l Jj&bill j oliLi^VI oUj Jt» j^Lp &Jj ^b OIS" 4-il il cJJLJ^I f j— ^ 

i_^vJ 4*wnL <J» _j ^jtii JUJ J jVi uJui^ii (Halley - Jl») >jt> ^ Jbdl t _ s i*i 

j j ,/}*\\ j-S' i^SClflil f j^> P ^(-J ya iJw? ol» jJi -lS (jl^ i_J All I J a iji k 

oLi Jli V Ot L_la Llm j-^j g~-J>l J ..J J.J ljr - 

[ Admond Halley (1656-1742) ju^i] iiii «/jXi>fi t5 -£liJi ^ — SbJi 

(jl L,./?>iJj C->wl>- J Jjii (3 ;»;;Wil ^1 ^jiil *Jb>- ^ j) Li)L*i 0 ^S"S =-L_>- U ^j-s^P ^j— Lpj 

< — iOlS" b. bJLp ( _ s _^il 6 j—iliil 

^ ;laLx» eciii (Snell's Law - J-~>« 0 y bis) : Jidi oLJij c0 j_r-^i 
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l-»j^-(1621) 

.[Willebrord van Roijen Snell (1580- 1626) J_~- ^.jj 0l» ^ 

j_^UJl Lift ^Ip tL>- Jji oi ^jLklil aijliil ^j^ij 

^%Ji (984) r u Ji^ ^ (1> (Ibn Sahl) J^-^i ^bji otftfjo. .j-^Ji 
aiLpj ^ (Thomas Harriot — ^j—ijV* 

j yliJi .4 iL^pl ji^i <u£j_j (1602)^L_e- ^^LJij j iJL* i—sL-^iiSl 

— ^ j-j-^ i5b»i~J) c->lis> jLj>JJ ^_«L>- c-oli Ja s- i_jjvi) t^^-^ a-wIj 

L-^L, Jd c^J-^r j ^1 j S j j— <Jail (J-~-0 o-L.bS' ^1 (IssaC VossiuS 

Christian (1629-1695)- oW^./)^lWi ^-^1 ^! ' — 

(Dioptrica) ( _ r *--Ii^Li^iJl ^.uts^ l^y^ u ^S^lpcbr ^jJi (Huygens 
^Jl o j7 _^o L. LJU jii^J ^iJl oi Jl L_la SjU^I jJl4 j .( 1703) ^ J <jSJ\ j 
!• — 5Ui (Descartess Law) jlSLo o ^_J15 (t — «L, I j_» (J-r— >) o _j_Jl5 
^ Or* Jjf olS" [Rene Descartes (1596-1650) ^"j^ <^l>] <^-^M 

c(L^*JiJj lw ^JLxVl ) fj— AjbS" J& (1637) 5— Jlj-Ol LLjs 
^ a3 j Ijii c^>\ y Jlij y*&>- a^wPj (y^ ji ) tii IgjlS" c^LoJjJI aS^JIi o->I ol^T^! 

^jjU of VJ .LgJ> aI^p j (J-r— 1 ) -^t' y 5 J - ^- (Leiden - oaJ) jljju 

.*UjVI dJUi Jl. oLJ^ aJl^Jl ^3^1 iCAi"^ IjsrU Jfc (JLJI 



965 f i* ( Jl yJi) ;>J> ^ - ^j-Ji ^ ^ ^ y lr ^Ji ^l) Ji« ji ^ Vj . J^JI ^ 
(.yjj) (J^.) Ji_, ^Alhazen - j jU-i)-. ^ 0*-r»U 1039 f u ( ^) ji/s-^b 
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- Richard Morris. Dismantling the Universe 



* * * • r 

— 0 ^j-Ui . IJbr OyUiij 3—jJUJl <U ^kJl 0^_> J»a*JI Ja*?- Om bl-sr 

<dpj coAJtJl j a_J ^*»SJl {j» IJbr 2u5lp ji^Lol — JiVl ^jJ* ,^>«iJl ^g-. ^fif. 

0j£± Of aJLp (_$f c3tgj,.-j <L^»Lyi&5U£,2U _^jL> lsi^e\ j SjL^ l^sjJJ (^yali) d)f Ljajf 

0yl5 Jl 2j ^1 V^lo^ - ^*' - ^^ ^j^^^h^J. kJ*A\ cs* 

OJilj iajlp JJLwUj 0 y& jjt 

^ I jJli! JUj cL^j: aJUdl <-> j J_*l yJl dJUt jit- Of I SI kiJUS p »,i 
,iUb5 ojUU^I ^ <^l£»j* OlSj tVj ^ oAii jJ-l ^ c£j*-f « js^" £l yt Jl>f 2upLo* 
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Ll»JJLi LoJ^S .O-S jJl j J j" (ij ^Lyij ) ^ . -JO ^ia (_yLp- AS y*il JS~" J (<— (j-* **i 

Ol ^yb aJLaJ-Ij .^c^jl ^» j^jLC.j oJjJ^- L^jyt) 1*1 jJl Jl Li ^^iij S^bJl^ iL>- ^« (J,l A^9 

^ yS\ (_bwlA-ls) cA^S (ji^ Jl5l O y>S\ ji^-jjj ^^-Lp j-*il J. ^U>:ti 

I^JU^ o,:,JI jy^Juj ^\2j-\ ^ji~>. S-sLp ajj^iJi i»<Jjt3l <j^>L> { yii>Z 

^U^aJ ^ ^juJ at. Aj^kj ^yoj ( The String Theory - jU j S/i aj ^ ) Juil 

O yLlil ^jLp liJJi jVl 0 j-j'Laj) Lfco~J ^ LJi Jaj-^j ajjJJI 0_j3 l» ^l—o^-J^I 

£c-Ji ^liJ JjLaJ ^ \ ijl ^latC.Ci^JLiJl ^/j J-Li-I &J 1 ...g i AlJIJUiUJ A-J>w? O »i> jl 

^ JjJjtilj JjJutJl (aJLc- jLp ^) £- j ^jli^l ISI ^1 (JL^sLij itabt*) 0 yUJl ^- L-i^j 

yS\ <ZJ y> Lois' ^JjizJI ^j-o '^^y^i (*>t*ul ^Jl A«JajJl (jul _ji5l) ^y 3 " ^Jsl>iJ Oij 

oil dL^-i ^ ?">U*i (►-isiil ^Al' y> U_j ^wUxJl Jl ( JjJl ^sJj (^j_5l L. oVi L-J^LJ lil 

< »1 j^P^I ^yo^i Ll* _j ..W.iLi L^JLLJaJ j) ^1 aiil j a JJLJI CjLj ^iaJl jjaJ y» ( »_iljJl 

. L^iUkS" ^Jju ^u..,^ll 

. .c jLc^i! Jl OLSCoj jL«J JS"^if-^> _^il C^b ^liJljJul _ji5l jLalS^ '»<Jl3jJL«Jl ^^Lali 

o ^JuA>, c$ j-Sl O yLiil IJl* Am A_iJi oiJJi ^Js- ^Lt« (^L«il <_j^L>Ji (jj^ dy Is) Ji_>- 
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^iii j>u — X^p-fS- A-Alii* aSju j — ^xl! (Ji*^^ ^U~Jl 5jj ^Lj a^j a^Lii cL*^-^ 
— asJj — y^- *jl ;L^JaP a5*_JI$L* J Luv.^ L» ^Ai ^ (1 1 «) 

(_£ jji _/*^ i^'J^^') JS^ ^ _/T ' ' y. J y ^ J^sii <J^'L>- y\ jL-^« s-Ls-Jlj 

l) jJli ^ijj>clAAil AP y^s y f^-o^J .(2Lol*5l Aj^oJi ^ fjS^Si} Aj ^laj) ^yrj ^gP>Jj^jol 

jj^oij ^ atjLsi ^ylp Sjili AjJ jJU »JLfc (j^JXbi Aj ^JaJ)^ OVI ci jii OL^- 

jJS" jy^Jij (_j1p Av»Ip aj 4_>-ftJjJl (jyl ^JiSl SJl^Lol aJLJL?- o~~j L» IJLaj jJi o^J 
^^-luiil yo .a^L_^ 2L>ojU iU-^t^j^tf ^^SlSj a~*c» Sybils ^ oL-^-j^/l AiyuL_« 

ai\S" ol (aUJi sujliii) yi [Karl Popper (1994- 1902) ^ JjlS"] 
David — ^ >— * y~lJA\ ^ .2L5 ^ o ^j Oij .AjV oy' y*^ j Aj«Jj*jI ^iL&JI 

c_^l aJIL. cjIjI UJ-p J^^-j AJb (c^^r—i-Ji ^ g^i J j>- o->VjjL-j) a—iIiS" ^ (Hume 

c^jjb LoJIi LgJ^Jlo C^tjwlSl (_jip Oj jWt* J^il y Lgjb 1 _ : ^ * . jj ■/> * ft t,?^ — ^jT^" J - 

oLJ^I 3uW ^ i y!ail Lp-Lsi jj!> ia-^, b>b? AJtksi ^^vj j JUSsil ^>JlP ^ 

iSjysl JLii j ^^Lis ^^oip ^ ii)Ji ^jic- ^yJ U ^ C->! JjsLiJkl j ii->l Jj>- (^s-^ 
^ ii^iJ-l (_^bsr ^ J .2L»bt!l SLJ-I j y!aJ ^^Lp Uj jjb J> y ^\ } iJLj^l AS yeii Jj^I ^» ^ 
Lgj'tiaP ^ o ^L^o Jljj* ^ t">^ (cH^) CV l >^'(' U: - JL ^')(jy- ;, >Ai | J J— ^' 

.AjLJL«i ^ aj ^izil ^ys Uj^jC Lc.^lJI j o ^S^5i y*l y> ^ <up Li ^j— li jp 1 ssjLip-U 
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IS" l^-Li^ ( J~i ^ c^gJi ( JS" ( JJLj .^^sLiJl «^l_j ciijJl 2uJ[aP t JloJrl 4ijL>- <LijJ 

|Jl»j . . .oLi ^9 'U.^p^ 5 ( J^' LgJL*^- j 5^- ^iil J^^slij ~ >»r7j Af-ljjjj s j g ■" ^ O Vl-<i5l 
. . . j Lu-gi -^j LtdS* 3 Cjjjl ^jul ^fliJ OwbjJr' ^J^j •) ^Uisl 1 « 

<_ii ^ji LaS" cL^-pJL^ oLi^i c->b^is i_iS ^ ^jJj o j^Vi Lis- i J-^LaJ ( J-o^So ^ (j^j 
^ j^.Lil Jul ^ijl JU^jj L^JL^jJb l!l Jul Sj j./? Si jL»5o cL-j^iii (jul ^ii S_JLsi>]yi 

LjxJcfJJl ^1 

jLoJix^uL; c(2) ^ytj^Lil jJLi-l i—jL-j- jLtc.jj^x Lo oiLc-l ^j^ot jl ■,^r>-bj 

(1.4142135623) L^uapU^i L_jULp ^Jbi^ UilS" ^.^JJi cQ.4)^ ^i 

. jliSl *5i Jii J _j Vl 01 A^i 

(Shorter Oxford English Dictionary) j_>- yu~S\ p-^** ■Jh j ^ J* 

^ jij— «^i-l jl sH\ ^j—a ^Ujjk:* ^ ajL-^p) l^Jl 4-J cL>- cS-j^b.:!! 

j^oJlc- J.:-— j ^jjl j ( jjsl ^jiiJl jl (_jjLLJ-I ^ ^ _J-*- s r ^jv 5 J- 1 J jy^u (_5 4 

^ ^ju^Lul 2U ^lai'C cL^ig- i—*jL_ftxil ^-jbUi) (_ysjt> (<_iiL>J jl)<_$J_icJ Ji ^51 j < <? ;,.,^->- 



The American Association For the AdvancementofSc — f j-UIl f J— ^ — iUi <L) 
^ jJ^i yr^ii J^c* 5 ') j-* ^ 0 _>J- 4.4 J! .jLi^u j^yJjJi Lj«i m ^ jjjb Jjii (ence. ( A A A S 
.(•6/L0/2009 jjUsl> jjJ^i fJJ Liu j^i .lj^i ^.VLf j «Lf c^-iif - ^jji it j (Ardipithecus ramidus 
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JL. L (cbjjiJi ^ ^uli jj^") fyyA (Arnold Arons - jjj ^ y J) j ^ 

o^flJ UlS' <t*di il ajjj i y»i jliJldUJ « ~j3Jj,i^-l UiS* OjilaJl "^—fi 

iS ^- i~~A\ j ioLUl kjwtyil Jli-il 0l» dUi ^ *Uij .SjijkJl^ 

. SJLxJil el J>- J-Le- 0j5vj Jj>_} aLjI j^I y»l y^>\ ^ AS- jy~-*> 
O _jJlaJl JjLC ^ys^ v^itojc^l Sij yifj j A^UA ^ i]?L-«jl 4jLv» ^tsxJJ^^^J^ ~£ 
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^ Jiii £j) <ubS" ^ (JWJ tJ 5kd! J^Ji (John Casti - j*>\£ by*) £-^>j 

I 

ojIS a,; _^aJ *l y\ c-^ OjtiUil cS^tSi -V^j 0 yUJl ^j*— j iLl* as^p <ji J y*a^> 5_» ^^ilJ 

^ iApJ (1787)^0^.^*^0 j [ (Jacques Charles (1746-1823) 

U I i\ tiff ifjJ jl» )l* ^» \jS ^ja- i^UJ ^ J O^U ^^aJU ii-j>- t4*-i* 

(1808) f U^ [Gay Lussac(1778-1850 ) dluy-^] ,11*11 ^ t ^c4i 
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JJJ-U-O^jl ^ 



o~>- tV = kT (J^^Jl jvax=m 0 jiLaJl y_ if-lws SJLLJl aS^UII 5i-Ls« ^ 

J <\JJ\ alfcJ juJ .ailkll <Jjl ^ (T) j ^LxJl (k) j jUJl ^ (V)J-tc. 

^ olaI~~il j^^olxJ dilS" ^-j^-^iJj^ a ^ (j i'vLa C-~*- 0 yLaJl \J>lA ^ oAal^l Lcj oj j^jtil cl_>-ji 

i_^U^ 01 oj.li Jai*« Js> jljJl (bli) U^fO^j V 1Jl*> (J 0 jili) o! 

iLt o! J SJ' J-** - f 3* J^" 0 ^Lr^ ^S" .r" * ^ 

i^Tji S-ibj iS^'y ^--*J ^^-^ c£ j-N «Li VI OIjJLjjjj ^ r '-?« ; ; I g jaZ^» ^oLv£j iJU>- ^j—A 

o y'ij tlJL^SJb^il ^.b^a-bW (Gay- Lussac's Law - i5L, ji - ^IS - ) o jjli Ji. 
Hooke's - i5 o j ^Jl o>UL~. ^Lii (Bode's Law - ^ 
- Jj^j) 0 jJls j jL-^j"V (Snell's Law - J-^-) oyU^ ;3_Js>ikUi (Law 
.u^j ...ajLi^iQj (Ohm's Law - ^f) oyUj to>ijUU (Boyle's Law 

(S5* j^l^JliJl j_?jJ0jili)d-U <3 ^1 .. .L_ gJf- JL?-1 j Jlto5"j .2L«jsV1 oa_jJj>r 



F = dp/dr, 
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Jj jjj^ij .^^t a*J Jo*» y> (dp/d/. )_j 

Jli*_y C4j Jaj y \jLLLj> UIp l_>-lliL^.'l ( JtC ^iXt yi}>\ y wJliil ^ I t\ 



F = G 



4l£>oJ&l L*^*.*J lijT ilj 

La o jli>y\ jJ^ j .(m 2 ) j (iTli) l*;!-^ »y*^J^>s y*-^ _},_/» jVl JU^Ta-oU^I 

. (iJ^>- jl aLoLjj O --^) aLyis L^j L^iaj^i 4j ^lii 
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Ujj a-j'j ^ (Einstein) oe-^ (Heisenberg) js» *->j*t 

Up- bJaJl 4sk-.tj> ^ (Ujjft d ji) «bl U*tf UAsr b_* J** J**^*^ 
- Paul Davies. Superforce 



( ypj> <j^Jj cdiJjj <— Sj^pf tcAjasLi* ^ viJUJ t5 4_pr j jJb^J V ce iiJbi 
LS uiT. iJuiU- c~~J joijsr^. 2L>b ^ll Jut 0*1* C& A *£S ul : Jl^l J&l viA3 <3 

8 = 1 + 3 

Jbr _)<•! y» SLv»b^3l LjJlS^Ap j f 15 jSfl j Js^i\ LjlJp jtu&li tii-Ui 

aJJUrs^ (Martin Gardner -^jlS" ^jU)^-^ JuiJ .V f l LjS'^jlJ OL-»j^i 
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JL>-j el ^ ^1 ^j^Lo ZmJ ^Jb>rj iSljljl Aj^I ^ jji(_< OjW*'. !v±Jl5JJ ^-§5"! j^l jjJ 

.(!^ dik i5lji> Jb-I jdJl ^ 

: JL L. (ow^L^Jl jiJbpi) j^iJl ^ (G. H. Hardy - ^ jl* ._*> .^r ) ^^S" 
<tiLi^S"l ^jip L>j jwaiL ol -M^j Ll>-jI>- J-^l^iil ^—sIsLi ^31 OL^il .> ^j-* L-d) 
^ ^ijl4[j ' " '^j^ • ^ r '^ jj-* 4jii?xj Lo J^J *J^r J elv= yje ^y> Lo JS" ij^j C4^»*l 
iLiJ-L; ^yfc Lo cLu~jiiV — Ijj — \,g„. L^jLjU ^- yLi ^^xJl oJu_uL| o>L > sLisxS"! 

(jLp ^ lil o y.Uil oL«jVl ULU- j jjji'^^lilJij^JsUI ^jjjJUl jlJVI 

US' - eUi*5l j&\ 
J (cLj^iJl) ^ y» ^ll La^jii^i .— aJs>L-J| — AjLiSL? ^jul jjijl 3ilS" £lf OjJ^vilJ liw*^ 

(Robert Resnik- <lk*> j ^ jjj) j (David Halliday -^laJl* jJu*) ouiSOi 

lr«flf>^ U_i L«jj JiUU U j^bii Vlj iL^Jc.^ 4 L^j l^ijlC-j'i' Vi j l^j I - ,...tVr nl 

. ((4M_y I ^» LJUbu j 

ilJi ai'^U-J CjL-^Ij ^Jl Ja^^Jj 3l1s>L>o J jIj^I ^(ii*; dX-JU ^ij^. C lilj 
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s i^*u£ j \$l&rgXgifrfl\ Jl Is-iiU-i UW l^-lj.u->lj 

(0 jlf'^ifXS' ULi ^ t&Jl ^-U. cwai?^! Sa^l jl Jl oli j/kJ U 

LiUki! l^^^i dU;^ J* ir, frit ^ U):lg .rtfWhUj ((c-iiS'JJ jiU*0 j 

Sir Michal Atiyahc (Pulling the Strings) Nature. 
. (Jb^-oJU.i>i,iri) 4312* rtl->"rt« 

Ol jil Lii j j Ji y-^l u-iliH (( JLj 01 J -1>V Uit VI jJl ^ JU&l 
.I^Jl \Ju0 tpL'tjtiJe jl^^l aJ^j^I(3j^*^^54«^j*5-^" i ( ^' 1 ^ 

Roger Penrose< (What Is Reality?) 
.($2LAubtft^A U) AjUffj^i 

ci>J. ^1 S-v- a_wU5i (Marilyn Vos Savant - Liu y ^d. ji>) c — .uJ 

JA J* ij\>SzA{*S\ a_^Liii ^ u Jyl (Guinness Book) ^ v ,L ^ s ' j 
l_^£J1 ^ <o OLji-o V jjuJ siiS^Hj !aki (228)^. JL»- Jjur^LJl j (IQ)^i 
^Jj&\ ^ jjf- ^(Robert Jervik - dLJ ^ ^^jj) s-^^ 1 j ^aJi '*>r}j} a_*iJ>! 
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yj^-ijJ^yS y. o->iS cJii Uaip c- Jervik 7 - ^y-J ^ ( _ s -*Uk v5 .^l 

Ob cUJiil Jj yi^l ^.Tjij) : US' (?L^>bj l^c- ( y£c U-yk. oi 

Ju^ L» ^ y ^ (o^L^Lij) oLj j\ j»y\ j oLc^l (%j <y»j . . . ^c-j^'l oi ojiLx^I J_p ydl 
iJLiV .(dAi-U cbiL^I oLil ^Jl^-i V j JS ^J^aJ jy^LJ Ujl£ol ^yxc oi j 
L^ijL>-t ^ L^J yisi ^jj (UL» y i ySjj\j> s ) y!i> 4^>- y o y» — ) g : » Lilj — ^jjy^il ob 
L> j ^yb$3l I Jt» 2L_oJjL> ^ __5"i l» I Jl*j — iLJi iJwsi cc£jliJl uJ-Ji J jL~J 

Cjls»rl)a.,tf a ^IjjtL^b L»li L^IP j! (j^?. (2jL2J-I ) Ob _ <*i*>^-=»- ^^j"* y^i } ^ y 

JU^/ (^yvsb y*l ^yi yoLjl) OLi ^llU-^^/l <J.I (J,.>yL L» Ijlftj j aW..»o S^sbj <_l/^.>! *^oj 

i 

L^ii j L^xiLi y Li Jl$A l J*>- j LpLBI ^^Ip- aJj y <LLli ^yli^jl IJt* ^ oj y^j-ii Oi— 
L$i yu oi oi (J .y-^' <y^- sJLsL^Ji LgxJjLS (Jj isLi>^l; L»jL<2^-l j 

Li S^sULl yulJiil ^STJLSLj ^,^-ij) o^l aj^^I ^ oJjsLJJ U (JS - ) 5__JLL5 
iiij ^jIp- l^Jj v— ^ yJl ^ja*-—* jLdl O oi L^iil ^yt^ ^ ^1 j (4_jjJJl o L_a 

il^L-Ji y^ 4 JL L. *J t l> (_cJJl _jl«3i a*Js) ^ (James Trefil - Ji 

^jLjaJ (_$Ji5l 0 j^vil (J^^* W>b ^1 ^I^LiJ) laiJU^u. ^j'":"ilj 

Ob <_C j>-\ A*j oy U5 J5"y c^y?.*.;' L^sjw Aal ^Isi iu.yj <*i yj <_f JJl Ai^i Aj^lC c<ti 
^tXiL) ^^jL» ^1 oL^j> ^yS LgJLjU^iwul (^I^JJaiji L^JI y J (J^ 3 " (_s^' AJtJisJl 0^1* 
Ajb y>- yC.^U^i J <L^'j^.U J <ulp — *jL«! ( J^_j j — (^IjjJl (y^) OjA^iSj Ajplji 

^ UikL.j jJ.L^J^l Lu*o- LiJs>j U lil cLJ L*jl^*>l i _a_JuS'j LJLii^^ ( ylp 
(_£jJl jJ-l jjj y^Jj C->1 y5l <U* jL^Jj iL$o ^ (_yi*j (j 3 ** ^ y**^' 
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.Cj1wL?-V| K j+3- j5 'a j lg..Jl; 2ui5l Ol-Lai ^ jji£vSu_ — *>L-*$ Ji j — £9Jj J_i 

iL» jUiS" _}l ol£ (3 _ylaS' ^jcJajl Jul yi\ U j^J <_Ju^il jJs"}UJ p-~A^-l ' j-* J^ 0 ^ J ^-*J 

ilJJJJjkj^Jj Ctfjl 5^LS" LgJ jS" SjJ^J ^otjJail Jj— il _^l iisL~j I jy£ LjuJSCj 

UopL^ c$ JLil (JUil-l I J-» dX- i j ?(^iUJl c^jUil ^y&S ^ <o ^Jl ..;,«,,■ 

ISlij — %j yA> ^£1* *_ JLjJ^iil j — 2L«Lp Qj Jul jiJl ^ (t J 3 ( _5^- p ^ Jl— *S* 

^J.1 Lj^P 4j jjJS ^ d _j^il j • L» Lil*5 jjjlia^i ^ILp 3 _^>- j ( j_^9j^jLJ 

<uJI yr.j <uV <uJ- 1 _axj ^.c- c^Ji^o^jJj ( jM') ^ *t** .(!»— J?t«il 0 j— £j) oLu<-*'l 

Jl^S" — (*L^J_»^?u) l^JI jl _Lo <JsLy*& y y ^1 4_ y^-^jJl 41P t— 5*' 5j.:..^ll 

jJLs .AJusJl JjJLi i— j ^i- ^^-Ua ^liiJ jij jjJG dJLSi ^ ^Jj lilj "L^J-I bif- _^-*r 

ijjj JUa /lal ... ^ « ^ (jjJjj) (Jl>- J^J jij . l^Sv^ SL^sLj ii^L*^ 

^^•iu* iJaJi (Jj-j !IIX>- ji^pi-P- c j <U«lj ^y-^ O-laa-." ^s-^l 

^tjjl J^Usilj 0>ly UaJl ^ (ol_V> j^l (_S.iSl v_-^Jt5l 0 ^) jiUil diSi tl— «Ip 

Ll^-jLiI j£m j^ Sji^SJ-U .jt-^j V . . ^1 ^^=^^1 _j ojIjL^JI apIwsj 
j_ojJ 3jL^tlij ] ^Vl i3 j « yll 3 j ^jiJl tl jjjiJl ^ J alj 

jlsUi J_,l>. a5 ttJ{ LJ jkdi ^ [ (Richard Fynmenn (1918-1 988) 

^jJrS^iyjJ 0 jjUJ) <L«Llj>tI^jl J^l^- ^ SLjtJaJl Jul jiJl d) 0\ <>jjj*0 
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OJ-(i^0«j^a~«JUlj£»j t <-^(5 JS »-V03-~*lJ>2r i 'jJ- 4 >.j)» j* 

^1 j vUj^l Oyl j& & (Michio Kaku - £\Z & JcA ^JL-j^l f> ^_ 

Parallel-^ 1 y.1 oi c^Ji s^sis^y J^U^aJUyi J 

c(Superintelligence - J jUU «.15jJI) j (Matrix -** j (Universes 

.p-^ j (M - theory - f -* oVl t^-*-^ j (Super String Theory - 

j»Ji ai3) Jjii oi£* (/tT) ^ ajJj oiS' JLJi Cie-i^iO i*t I 1*^*^ o^&l <~*jva; ui 

<_5Utfl _j c( ^ ^ Sj^of ipl><jJl of JJbp-I j i&LiJ-l <Jsl*s j$ \>-\&j» JLpl^iJl UJLij 

y^u jl ^jP jkiSl wLjV Jb-I j iUW L|iJi 2 SIS' 
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tUj-iil C^b Jaj JjV)) a y QjI-S^i,.. ,.:<JiJj .i3l jjU^A^Jj C^L^b ^1 

t _ s ^i _/*Sf' <_5*Uj?*^ a«Jj . . . « i^y^ 1 & <_$-^*^ ^ ^U-^ ^L~Lu 4jb ^Ljj 
a»^J V ui) : J\J ly. ojIS JiyLl cjii JL^ (Leon Lederman - oL. joi o J) 

£t>o Lo J5oj aIoISI; i\ijJii\ iS^-o^ <S ji <_r~r*^) /. ^a°\ JJijj 

yiJ^^^v- j^Uf ^Js- aJ^^v-j L^xjL^^jSs-C a13.->o XslJmj Atabt* 

(o— LxL) a^jw j cLjjjiji SkJ (Max Tegmark - i5 jUSo (J — 5"L«) 

a5 j ^^l^ elj* ^ (2056) ^ dJUJ^i V) : J j*t (M I T) y£dJ 

. L^_l» (Jul ^iaJl ^JS" <3LiLil 

dlL' ^ jl^uJi ai'ii ^ ^ jLJi [ (Ernest Rutherford (1871-1937) 



.^-^(^jis) . T-shirt-^ J^i^i (I) 
.j^-Ua^u^ jli) .barmaid apron J^i^i (2) 
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H^JlSCu ^ISCU . fr^ ^cJM J Cx. ..jit t 3JLcT AJ jrt^tjl j 

Anne Rice. Christ the Lord 
(1) (j»iLuJl4^)j^l (ji u^tjU2S t >» 

j cjuaJ iyJUJi j^Ol^iJl 6L> f yUj £«mJ L» LJIp 

^iii j (Instrumentalism) i^L* jJi j (Realism) Jt» jJUJl 

i JLAji. Ujjjj ailikt cjLSlku ^ aijiM Jl a c(Reletivism) 

,jy I ^211 j CJ^iULb L^P jj*J ^1 JuLiU ^ dAij ^ C4JI j pj»5l ^Lt>«~«l» c_3l£s5"VI j 
— ^Utt&d j?r) ^ j3l a-* jAil L»f ,U>-V j LujJui ^_xll 

oA^kJIj ^yi ^sii is^a ^.Jljo JJUJl jLSiP-Vb L_fcU L_i^s>l j c(John Casti 
<_jL-3- ol jafj (JJLwj «jL_fP Ijua^ - IfiiJij Ifi^l _j . . . Ifils?- ^ JL_*j j 



.(^jil).Christ the Lord r^J*^ (1) 
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Ot d*&e-y\ (Jl (SL^u^Ji) 3-AfjJlil i_-*Jbj .iilrsiJii >lJL_*LiJ>lj <^L/LoJ| j-^aU 

[Thomas Kuhn (1922-1996) jA* y] f>» £ j> / s ^ 

I ^Lii J5 *U*il Ob. 5 (L$JU j 3LJUJI o>ljjiS) 01 y*> (1962) f j y^ ^ 
^juL*^ 0 jjrk* Isj^ ^tei^l ls sA«j Lf iJLfe cOyl ^j— * 

^ j i :U \$slj j j^^J y>- ^ 0_j^il» ji-* j^ilj^ jT.wlj^ji yoJU>ib *-l»JL*Jl Of 4jLJL>- ((j* 
£bTtf 2LfjLi^ 0 J ol_4 JaJ ^ (Hawking) jt* c£->Li 

(^jJlj ^UsiJi a*Ji.) j (ajxiii oi jSVi j>b^} v y^ 1 ) v. 1 ^ t/^^ (sJbJL* ^Ji) 
: J jit (Roger Panrose - jjjy ^rjj) iJ^J^ c/^ 1 

3k) h t a^&Ji cs&tii. o jf i^ii o j-£of u-»t *M v ut» 

vM-i»o£ a^^Jl]!ia^^ ^ (^fl^o s ^u^^^^J tf J^^ J -^>tv 

V dU JJ j (L-^Uj Wijfi) of tff ^^r-J ot jsim 

4dl^*0j&0fl-gJ.V? (| ^It U^1^-j j U^rlji y ^ O^-flji Uj^j of *^«» _j 

.((tsLaligSUa^OtOjJUH 

*JLL. ^.X^tJL. d (Victor J . Stenger - ^ j y^») ^Ujs^ 1 
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l^iUx, ^U. (jU-jL OU jLAl um ^ tfs.lflS' C-i of^i j-J( UU ^ p ti yb&ll 
iUo ,rtU c^JUrill Ol jLsjM 4-j Qtf .,> V bOP jU>* 0? <ul* c >j £• 

,*Ul 01/ jjUj Vj ^/aitii V Of U* US' iilUe l*U»>l •**>) 4MiL.2 
jy»0t (Oliall aJLftJS'j fcLJl l-UJS" jU^of £tlaw>( lili .*# J> jljAI 

.«. . .3 ykltJl dList jw^S" JLt*- 
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Thomas Mann • The Magic Mountain 



0 U»-Vl <Ju'l J? *$1S jf 0 yUA IJl* 

^i» 4 J^JU t ^vl«>^jL_^tl^JptjJaJl oJaL»j 4j_y>i-il ,J^_)l^i3l kJ>\J^S\ C— v>-U<» 

t£ jLSJt JJIpL^ liJUi si j j ^ I JLyslS J_JL~il Ja*3 J>c> c~*i ^ ak~Jj J-ot* 5 ^ 
— j-sUail^ ieJli ,J>-J^ JS'cJjS Jii !ji>-fj t ts ^»ll OjjLiJl oliLJaiS jy*jJ 
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^ la$>- JJlJ V j tS jL-^ 1 c? jd>p ^JLc- V i I j jSail Jul yil y- JpSf ( ji) Sj_s-I j 

"'-"J i>* ^ ^ •*^ JL * <^ cjUJ^I Oji i*-^' J"*^" ^r*-^ Ov' J^* 

lJm> l yJ>\ y JL-oJ&L Jb>-i dJL-ij Vj . L$-u JS" ^Lfcli 2ui^il o ^iit Akp} y& I j 

v_JiaZi Ji L^U jJUil ^^Za- j <_->b53l I Jl» ^ J^a* 15 J-jsoUj iJlj.il ji iiJ-iV 

jl J* ^JA JS" as jl VI ;^L^VI Ji- yi (U\jj£jS\) J* J j—aJ-l 

oLpxi^s (_$a*ii V jLuii>-lj 5^u"!>^j aSLs^j \ <_c5 ^jLp- ^^JsVI 

I as OjSliiJUajj ;c->bja_>t« 

. Sap ^ J-T ^ Ajuis > ■ 1 W O J j, a'i 

a £-* JUjVlj^LiJlj jjLi>x5l Jjt; L^J 2L>-L<slI.I <^/V^l*i) _j yh£3l Jul y c>jj>-l aJLS 

L^jUU^L* tla_*L oL_~Jj ^LwoJLtil Jul j-lil 4_jl£lS ^jP- 5 ' V_J — «l jpSfl tLolnJl ^j-j 

^^Ji^Jl aJUil (JiSfl <pl*pl ^) c!>Ui 

(^JaJl Jul ^S) ^ <_->l^Jl Lla (JL. ^ <uL>oi Uj AT.aWstfl U Ob 4j ^xib ^-jai-l 
cLjj jUa'<* <dUoj jU*il la^J. A~ii^ilj AJbj^iJl Culjj&Liil ^gLp 0^4 (j^l L^j C^-^iP 
.Jul J AslS" 3Liili« j _^5"i ^jP C~«J>«*-i aiS <_->t^JJ J «A*il jv^J-b iiU^>-VI ^ A;ip 
l? yi^J^ ^1 U^caS^vaSI CjUvsU ^3lj (j^jVI ^ ^Pj *i=T ^J^lj £ ^i«ilj ^U^SVI 

JlJuf j (1) (Moore) j^^— • L5 Jli.1 ^ k-~<3 J\ ^LxZj <-j j±J\ y j_« (jl JI 



J,| LjaU.; jS^ii jjLj. ( _i*La; l _ s U (J ^^ 1970 jak-t. : (Moore's Law) j^O^-i^ (1) 
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.^jjp j£ j (2) (Gustafson) o ^S" } Amdahl) 
,y> f&s^\ J-^-U (j j\^>-\ Js- (Lawrence Krauss _? u -~> j y 1 ) j— *i j 

ijyl _y* C— iws ^Ji Sjboll ■:< <! J__,JjiJ| Jl I ayj 1_J& SjL-i^l •>_}! 

(Trefil's The Nature of Science - j^JUli 4-j*Js t J_Jj ^LS - 
Jennifer Bothamley's Dictionaiy of - ^l_> J&1\ <r ^>u> <■. J^^y j-^) 
Principles -o^kJi j tc^Lil j i~A*!>\ y& y.^j)^^} (Theories 

.(and Theories - Robert Kreb's Scienfific Laws 

kiJJj ^jip y./i"'a\ y>-\ (Jul y ^Js- l$i y»*5i y* ^.^^l oJL* 4j C->jll/»l L« jj 



^i_J- J-jc^jj (Gene Amdahl JlJ— •i ul »r)^>i_.U-i ( ^t. r -b l ^-.j ^Amdahl's Law) JlJ— .iO_>-iii (I) 

•J^]^' v^- 1 >i j j J! v-^i j - (Gustafeon's Law) Oj_iu_ / Ov-ili (2) 

^ jl v-LJ-l) ^J=u.l^ l«J*. J-i ^ «^ ^ J^u^ 1 - } < 1955 f U-^ OG j ^Jtf 19 ^ jJ_j) 0 j — ili- / 

iiU, i^LU ^jSLJ (U-_> l^l^jI) jSLc i,;^ 1 -* ^- sii— Jii — ■ J-^'VG ^ (Parallel Computing 
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tbj j tl*;;^- LgiS" 5j-Uajijlj jL»^il v^c-jI L» I il ^^-^ 

L» lil ^jLdJl (J^j (Jjj • L^j^ ^ Ui^-^i Oy-^^'j '-r''^ 1 ^ i_M y> j 



^L^i ails' £y&,\ u 4 ^>Ji j^ 1 J! <*3i— ^.t ^ j-^' l< ^-l^j ^Aiis' (^jiO J-<-^! ( I) 
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L^iLi^l 2Lu-J liij d->l jl>- VI j (jyl ji5l ^1 (y*^ jtJl ^y^l J~~L~i5l ^U> I Jl c->jup 
^cjjU ^S"S ^ylp J_*iPl L. I SI diii ^ li!>bi-l yL^il ^_SjJ dl j J^J^jJi VJ 

^LijS'^U^cjjbS' s^L^pI j £Jjt> ^Uix^VI jjyl CV" ^ c>— sL-i^VI 
^S"i> Jl Ljaji ^l^Jl iJLa ^ oj^pj .VjLs-I j^Sl ji j! Jcu:, U^-^ <3 jli3l oL U>Ip 
i^-sLi^VI ^tjjU^ IjSIjl^^^I ^ j\ t Jl J~« ^Jl ^ oJLL>-i Ui5' l jyill o yliJl ^oJ jU 
J vlJlS" t^iii j (j? jj) Jl. *l_Jip ^ip L. jjkj V t yOj .dliiJ JiL-il (j-ijtiJl 

JLSl ^l*3l yj (1664)^Uil ^Uil ^jJL^JJ ^^^^til ^.j^ ^ ^j-^ 

Ot^br l^o j ^->! «^>Ut-l jl JLSl yVI LJlW J. ^ ^ ,y y dl J 

^jjb'y y^i c->li ^ 4JLLli5l» Jj^~J Jlilj- ^jjtjJiil <dLi y-Jb ^cjjbJl jJ_Ji ^S"A> 
Jo** ol> jjS'AJl Jl U«iJU i_iJj-lj . ! IdiiL aJ a^yLil <yVLM L^iLi^l 

( 1 687- 1 685) <y Oy. S jUil jy- Jl j Jjo cjj^J d3 ^ jl viiJ l£Jj ^ a3I J 

Philosophiae _ a*JJi si—ii] a-^L y ^-^Vl) (t-Ii*Jl A'.^' j <-i-5b "^uii 

o-^ ^ jJi U ^JJij (Naturalis Principia Mathematica 
^ AiJiy ^iuJ AsLi^i £jjU c^j Jii dlJi ^ »U) j .(Principiae - c5->M>0 
u? oi 1 ^ 1 cr* ^ ^ j <y j^-i ^ J* 5 -(^M- 1 ) f ^ ( 1687) 

Ju» ^ jllil jU-l V J,li ^ij^ ^W^' ijy ' i^ 2 *'. *Li^"l ^j-J^y J*'* 

ljIS" o)j ( _ s ^>- L^J ^^tIj- 5 ! A* ^jb^il I j_» (jul jiJ <j; ^S"i ^ lLi?-i 

.iijJl 5uLi ^ j Ja^-I iy-*J Jlji V ^-< 2JU . <— *LiiSl ^cj jU 

ii>L»;VI ^ j tdiii Jl l _ 5 ^- > ^l vW^^* ^ j (3 s " (_ji*5viJL;lj t ! «ly I 
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^ J_^aJl J^Il) ^h&l j J } c^j-Zs J£ jl Jj_ii oi J ^LjJ-I ^ 

$ (Maxwell) Ji^-^« _j (Shrodinger) _j> ^V^L*^ js^-Ji : Ji. 

?4L> 01 JJj ( _ r ~J y 5i (• — 5 c/ J*"^ 0l_j «Jy I _ja51j c^J ol (E = rac 2 ) 
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. UJUi ^L. U Utej i*.dl JfcA*-l 3-J»jiJl t£ jjsAll 

>Jui 

R. H. Davis. Skeptical Inquirer 



iA5 gj Jill OUJaVlj OL-Vlj ^mLo-^/Ij j jvaJl j j^fciJl Jl 3 yS (o«Hail ^ *i 

AiJj^^j (iJbjti ^ fj>~Aij J^V. yblSil y^kdl 0y£JI <3l ^^Ujar 

JS 1 ^y: c-Jbj tii J*i ajJujn* Jud^^iil ^1^51 ^ll ilf J**^. y «l j <— 
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^ ^ Sj jS"Jdl ^V>t (-iLiiS^ ^jJl £ij jiJl sliit ( 1 ) J j> JL^-I ^— >ji 

:(1900s)oi/i«*Jl^^. 









(20%) 10 


f .cj 1700 -(■<-} 250 


(12%) 06 


1800-1700 


(60%) 30 


1900-1801 


(08%) 04 


2000-1901 



pLJLJI <_-> jii ^Jb U j_* l^^Jlsi jjtfsu j ^Lk^VI j c Jl 0 j-S" ^1 QlS'a.,ft3 

o jjk>- cjUjl^ ajI^t \* OIpjw iJl 5 jKfiJOJ .iM i jl UJi lj-*> W> Jl j^jauiyj 
^ a_±jJui-l *LijjiSl jlU ^ S^Jbr SJljOp dlil/ Jl Jj!^ Uu>. Juii. cjL_JL.j 

^^astii ybl ^kil ^» JuJbdU 2U»Ut-l o JLitil t-jjU^sH ^ JuJlaJI «-L*X*5l 

L^Dt^lc^iyJltJiJ^ 
.OUjVl j j ^<a«3l tjJU. l^j^Lif.JijjLl* 3i.juLt ^b>«dl d ^>-^ 

J jA^-l JCP CjJ^P Ji (^f jjfc (Ua o j5*<A5 (_^~J>j tA^T-t Vj^.m,; i]l jJImiISj 

(Kirchhoff) <3 £ 13 ^^15* as ^asi ^t*i cI^-j v j^' j l*^' 
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c^r j^i iAs-\) b y US' (KirchhofF s electical circuit Law) u\> j$£>\ J\ j-UJ 
^.uli oyi y& J L^S" (Plank's Law of Radiation ^Uii <y?_iU 

JLp IgJUaij l^sili jj Ot^*UjJ\ jLw;- ^J^aaSl J jilt :^bS-l d » ) o J-^ 1 yfr^i 

yUidi _j jUL*il ^ JUwbtSl J iJujJJ-I jJjJI ili^jt jLxp-I j ( j i jtj*!>\ o yiil J^-J^j 
Peter "^r-S'jd-s j^j ) .l^-»Ld ^u^-J^Jl ij^Lj^il Jb-I OJ^>Jh ^jLiil ^ j 

<uJjj (^bU _j j^iii oy i-s'^b^-Vi aJjj :« ^^jJi jyiLJ) y» y\\ (Dizikes 

01 j (_^— ^ US') i> jki i^^h j* & J-^t* r ^ \ ji'^a'J « j-iUnJl j «L_Ja*!l 
*^>^ (ji-bu) -U* ( sp «~<JL0 i>j jj j_£Jj ( (j?jJ 01 — J 

Aii) JlSoi=>- <_r^ (James Gleick- iLiS" ( _ r ^» r ) ^Ik^i .til 

^wL_o <_j yLp 5_JlSL«l iJLfcjil <dwsUj _j aiw*_jtdl APjyL is ydJ ^ILp ^ y j jLljl«I 

^ ^1 t ( _ / oJL«Jl_j _ <_ajT— ( 1 ) J_j-Url ^5 j 

o>j ^ jSu ^ ) 6 ^ ( 1 543) f ^ . L,>- ( 1687) 5 ( 1 543 ) 
^ (1618-1609)^ uh y» ( j^)^ J 'v^ 1 ^r-^ 1 y 
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t j£f (1687) f^^J t ( _ r ~*-iJl J y- <~S\ y>3\ c->ljL~» <_i~c2j ^1 Sj**>liJl ajJI y JL^J 

.ijili-lj 3S - ^ A^Lu^yi <uJl yui ^» Qj? jj) 

aJUJbr e:>a*X* ^LL. £>jl=I <jP J^JL_^Jl ^ *Ul*Jl ^^j? 1— <^(1865) ^(1850) 

aj J yJ-\ jUjji jil c-jlj L$v- c (Entropy) JLJ&^l ^ asikii J14 ^ 

J, Ik. jJl ^yUj^ 1 c(1925) f L_p .a*j ^\ iSLliL. ^LL. ^ yojl _j c c 

45nJL_JJ ~tJSo j$\ A-JbjjiJl c->i ^ni^cit J^jw (_cJ.5i (Paul Quincey - £ J ^_i) 

2u_jLt4 jA\^> jy^Ju CJ^p—'iUs ^jip Jbl>-]yij 5iJjw CJl^" ^l^i iJ jr J:' ^Jj 

oi *~La^ il ^Ip ^i) j ( ! ^gip J~J>^5 j SjJJl jLp ^^i) icaS 5_!iJj 

dX>r _j 3 y^o^ ! C->\ j JlJl ^1 ^ CjL Ijjfc jj^il (j»Svil ) ^aJ ^—^vJj 

tbj^l cJrji Ai! . !!la_)j <i5 V I yJv^^^w^ U OU^^J ciiLi* o>jl?o L_o 
l _ s ip (Feynman — v ^ • • •*t*s^ j 2lU«Ji Jiii 
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V di - Jyl U ^js-\ Lii j — t jJU4 jv>- L_«Lc aJ^» i J^- j» ^ <_i5i jj JJixpl) : JLJ 

u Ji- ^U) wi v ) : J^Jy [Niels Bohr ( 1 885-1 962) 

: ^.bT ^ (Jim Alkhalili - 1962^- <i ^Jj - ^) ^ ^ 

^^UaX^i yjl ^ILjJI IJLa ^ .<LLaj Ldl*3 C C V jiLf- ^ L~-jL>1 c»j1 jSA jy- J j 

\£\yji aJUuUl vub'l&l jl^Utflj ^Uaiji j LS J*il JlJ-l J*a£ >JU-^, iiij^l 

ijjU 4*5^ l>f viL-LJi j ajjJi l5^j^L«) AjIp ^lli....; ^jJi ( _ s ^b ^Ji ^b-Vi j 

^ 5iwU 5jj JJl JjjJJi ^L>-*~jU ^jU_^4j j ^"VL>- ial^j y^uJl ( _ s 1p — 5jl Jb>ij — 

j _^Jl) j (String Theory - j^'jVi h J±5) ^U^kJi ^ u 
- j~Jl j — 5±Si) >-* ^ j J^-l j vijj_>cj L_o j (Hologrophic Theoiy - 
»Aj u^IoxpLij ^uVi Jl 5 _^ia>- o j50) ji Lu^i; ^3 cc.Ui (Black Holes 
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/t jit »UJl^i{ UT . JUJaJl j»l jMl JU» j ^ S*0< Um!I j Js, sit j 0 jjkdl 

Royal) i£Ui j ( Accademia dei Lined) 

yUsuj^j^ (Academie des Sciences) ^\ (Society 

Maurizio Iaccarino< (Science and Calture). 



Ji* «vUL.j J^* J Jai-** v***" V*^*^' Oy' <_Jui»aJ Lil£*l< 

j^J U» j cAV^r v** 5 ^ jV J V tj^ <~f^ «-—«>- J (2) pij J ^^4-1 fj<J J>\* 



:(2)fijJjJ4.l 









Jut jiJl i-U 


jlUi 


Ljdlly, ..» 


Jj\ jfllt JAP 


JLLH 


%2.22 


1 




%3L11 


14 


Utlt 


%02.22 


1 




%26.67 


12 




%02.22 


1 




%22.22 


10 


LjUaj; ^ 


%02.22 


1 




%04.44 


2 




%02.22 


1 




%04.44 


2 


UJy> 
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„Ur (joJi j (jkdl ^ y^) L-^y (Chris Smith - cUw, ^ j (Koch 
.(j _^LJl_j ^ ^Jaili <L5b <Il>*i L^_l« ^^"^ (_$--i-5t y^Jlj ^> ^l*Jl ^ 

p_Ji*Jl j dlSblSl o J^j>tz!) (1687) ^S- ^ ^ (3L_>c^l (J jj\ ^ 
4~,k>b J>\j i^Ljl^ilj iJb yjJl Jul yjl t_-> y~£- 5JS- iblbj ^£j>u <j\j J luL 

. L-a^pj (^JLS')j (^ jSLi ^) ^T) ^y.* JS' aIJ ojU» ji (j: Jt_Jl jti*Jl jLo> LjiiiLo j I J 5> JL^> 

JjVj cjWi^Ji 0 _j5sJl ^ LJ jj- U ibiL; JO^f <bli S»«Jiajt5l Sjiijl o y^Lijl oJl» C~^-1j 

c\j^'^\ <~*}j** %>lSo> ^S" ^Uk^'d! j djlJb-Vl j ^IjJ-JtJi JS'^x^ 01 j Ai^ 

il jj ^Ijl jj— » jy^l -AaI>- j LgJ j (■ ^ 0_J yi-!l ^ _j— i Aji^-i^J bj jl CI P^i 

Jl_jjil_J ^">b4VI J.J <Uj Js> <X>*i U_ .V Je> y^-J J>*~» J <^-> \y Jab>-i L-sJS'j 
— O jSsil Jul jjLi- <_< JJl (AJb*^) wb>-Vl wb>-l ^jl <dVU c ji-oidi <U>^Ai» ( «-Ji><J J 

Li^j i jUaliJi 4jL»l5cu jj—jlxii sj j*i ijU^-^Ai JjtJs ^Jj^.-^j ( 3 ..W . T . I l j 
j^ K i\)Js-\ y>\ <uiL_; Oi^'j OLf^t (i^vs. c<ljlJI y J^lS'^i t y. ( j^LJlj ^ 

y>^jj| j ^JuJl lC.<d5" oLi (_$jJlj CA— als^ ( _ s ip ytbail j t^jii ( J5sJ -L_>- yll (A—iUt^ 

(t-^-^jv^i- 5 jL-=rj bU- U^^Jj .(^J^jV ( _ s ik^> ^L-i t _ s _U- 
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jjl ^j-UJl yUaj c~>*3 1 $1 aS'tci ^ (SLsx^^il)^ ^c-liJj ^ £~olil a_J2JL£. 

JLJJ 

Oj-^Jl ush^i JL^LJLi, a) [ Thomas Aquinas (1225-1274) 

y>> AslS-JJ^Ltil A^j ^Jj i3j ydj AjLu<2j jl JUfl ^-«-» j ^ ^Jl A^-jjJl (_^J 1 J^jJj 

> 

. ?! 1 LgjjL»j ^^JsLiJj } aJIrsIj d)U-j^J AiSUj cLjjU a» ; aJU j 

(jkdi Jj_^ cj y jj) a!y - (Jan Wojcik - dJL^ _j oL>-) _^S"S 

cJlS" ^1 } JbJil ajyo^il aL^Vi ^ ajW^I a3 jbij jwJxJ t y. J ^i\ JU*iJ _j j 

^ L» ^j^aj ^ ^ ((J^J OwLf-U^i SwLjLo aaj t^Usj lii o jLxp-I 
J-^ij U-Up- ] : J_j-«j (iii->-_j) iw-J^si J aJLU iiJj JkJ-j .jot y j ybl ^ A-JLi^l 



ijL-j^S ^Ljt^^^tV j iUL»!j J> j — L» j ^-j>i j : Thomas Aquinas (1225-7 March 1274) (I) 
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^Jl^^ jjilxU jy.Vi jeflilj _^ ^ UjLipLi Lj& aj>^J>l ^JLiii ji U^C Vj 
^\fL^J-\ ^ jlju)^y>x^i\ ^j>- j&l Q/jy) 615" Aii tbjj! ^ il jiil 

^ >_ V Utj CC^I-b-^U ( j,'>U*jl ^tfWlil jv^okJl j Sj^cJb Ajiitij 4*^JaJl 

^ 2L~»L*Jl as^J-\ S_JL>- J^>L>- ^U>L J\ j d yiJlj ^« j_JL*3l jbtoj"^ i^JLSl a^L-aJl ^_SS 
^ jJi p-JiAJl ^^JUil j JJlfJl f JLidl J-iiJ V Ot j^&Jp US' . v 750) alJLJij 

61 ><J US' 4^2^ ^jl Uul a J «j Lijjl ^ «j\£J ^jip O j~<Ju~\\j i— J 

4jL*">UJI j cUi*il ^ ^^^1 CU^i ^1 <Ul< SjUaJ-l *— r*-*' Vj ' ij^" 

Jl V (Pythagoras - j (Aristotle - ji) Jli.i ^ ^ j 

. (Archimedes - u »-'^^ J) 
^^A\ j^yy <ILp y»j t(Maurizio Iaccarino - j-^>lS] ^jjj ^U) ^^^S" 

t L»r VlL. EMBO jijli' j^L; as jyiii ^jaSi ^ Ulk.1 ^(Naples 
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iJ^C^ jjoSlj^p^A-if^j a^-I _^l2^il AAufcLl^^lppj^l fa Lj pfj joy L»U>- j 
1JL* jvi I j5 ^JUl t5 _J 4 it.l l^isoj fJL-SI ^ (^J^) — SL*^**-*!]— jLjtiJl 

: ^ L. (*UaiVi fcJ) ^ j^j^ilQ* J js- ijij aISj (Sam Harris - ^jU 
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. 1(1992) f i*^k-> (350) 
Doll j> wbjuil ^j-ftijlj c-i Jir- i £1-^ (1000) fL-c- jljJ (j-ijj^l iL-^SVi 
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(1> .USL«L j^(J,_t»)...SU$Jl 

.Heraclitus (475- 353 B.C) -^r-JSl 

*JI v. °y a..;.K,:,c,(^;>il) oU^i J^li. Ji JJLJl f ^ttaJ] !ju aiJ 

aj^^L^jfli^Odl^UJj ^jikdl o Jit _>t a*j o_T jt oj^ -JlSvSl 

^Loi 1*^,1 j ^jj _>r_«li (JlaJfc^/l J| <t Sj ^ jL^J 4*ijl ^ ^j—J 

^JLpj <l_JLpj ^ <_c ol^liiLi LgJ j ^ U ( _5^t j iijJ-l cL-ij ; ii!t 
^ 'j>^, L« _j cl— alii \ L*L^il ^jIp tAv-s j*>\ j& y *i y L« ^ i J^- aJjAS 5 jJL>- 

_b JS" ^ Aiiiij J_j__j <l5LaP ^ ,_X_Jt _>^Uf b j .> j_j>- ^Jl i*»_>- ^J_P- ^ J—^-ilj 

t j / w) 4~r j (Quautum Theory) ^ hj^ j j Mi 

^1 (jyl yii\ y jy£i\ JUi JSCiu JJL>-i JiVl ^jIp _ji c~*i* (_$ ^L^i 
Jai\ ( __J J L_J-I A_.jp _> IS" U.o yJ\ l^L_j_C> tU-A-I Jl ^^jijiJl o y-il ^ L_giLi^_Tl ^ 
IpLj^UuI 4j —J-- ^ ur^l — -'■^ (jr"^' Oj—t&ih <- r 'l ;-uVt > (j-^J ,j— j — A_JL5 1 

-U (Stephen Weinberg - ^'^j^ 1 -vSl__»j jyo^-i ^ — - 

U_^»- I J_s> jj^iit ^L_*I fif- ^L__>-l cj_ ; jj ojjL>- ( _ s -JLp 

iljji\ oL _il /pVI villi ^ _jV _j !l*LJ-T _^ !iU_» (2) (Quautum Gravity) 



.(^ ^checkers .^^j -Dama - WjJ <L) 
Sjiki. (<u>_!i 5__Ji) _^((^!' l^^r*) j-*- 3 s-^s-" 1 ^! i» »— 1 jjj—Ji ^ jrifl jji*- _y :Quautum Gravity (2) 
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: .ra..» <Lii>- ^1 a yLu (0^1 tA*9 ,-,<;.> vTjJL^j JL* (j^J 0]) Jb»di*' J jte\S Vfy>~5Ju J& 

^jVA-^oii-l j^jJjI ^-S 1 £J , *C 7^1 j i .jn.J^>\ I yj\ jjjjl ^ Xy^sXj ^"^CUl cLoJjJl J 

L_«Jb J-**-*" LjuLp **;*aju~-j> <X-h-*\£- ^ Uil 2L>^-iJJaJ jfj •A—j'y ^j^' i J s " 

LJS"j ^ij lJU- UifT cSjfi jL« jL^r ^ Is- y±s?l jL-dlS" £ 1 ^iL^^ 

. . . IJl^J&j t4_«Lal a_UJj>- (J-LvJ 4-jLb LtoJtLP JU>- j L^jL^jj 

(1) [Issac Asimov (Jane 2c 1920 -April 6< 1992) .-i^-i 

j (Fractal Knowledge) JjWJi f ^ ** ^ 5 kj 1 ^ o-T? 

a jL>- _j C^Jtia^SI <^JiJi ^Iv'^ ^^vf (J-*^" \-fr^> jj*-/}^ 'j-^ 'jW*" i^*^- 

i_j^> .AjjL^J VL. J.I I j5U _} U ^Jl sljarVl <-^>U^> O-liJ yivS/li yi-ysS/i *lj>-Vl 

o yllil ^ vij>Jl a^Ij aii (Stephen Hawking) t y i ^ L_«i 



Juti 5_iJu^ jb-lS" .A^l^y'j^Vi^j2JL^UL_^Ji j_,_i_,^-Issac Asimov <L) 

-(^-^ji a^JVi) aI </> t jj'^>— • aik < J ^j(9000) 1.1^ (550)^ pi m t ^jJ~) 

.(^«r /l* (The Gods Themselves 
.(85) SeVi V^ 1 Y-j^ 1 ^V 1 ( ^ v ! ^ >Tr= ; J ! u 
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viJUJl fju.j ijJJl Oji L. ^L^Jj-l ^ d^U^b JU^I dJUt o.,.,..~oW 

a^tJl b\ j\4y\ Oia» Jij <(Heisenberg Uncertinity Principle) i3 >-j>$J 

J*?^A Max Bom (1882-1970) a,.* jtUJI d%-*\ OlS* 

J_,Vl SjaUl cl928^(Gottingen- t >-^^)a**Wjl jjf»-JQ}yJ S^W) 
1 6 ^2**- ^ Jjj-jl-j jL^s-< l^j y«j ^il »Lj jjiJl Jj»tO ^1* £ L_*jl;9- ii)_J 

JSi j 4— V sJUU-l j inil «J»U, ^ [Paul Dirac (1902-1984) 

AjIiS' «jlp O j_Lil i£jL!l d3*J-l) AJl^^val! (0jj-») 3ii jJUa* (^jTjU)^_«i 

Otijytfj Olv ^ j»l ^1 j 0 jjtS3)?U 4>UM ibjkl il'tf ibjfeu 

Jliaei j (J^ ^Stiw ^Af U JS* ; t^Jt-\ & S-^ ^U>( (^JUl « l^-li 

O^t i_Mi ULk; laL jJl J^-J fJjS j ifcg- SgUfrOljUilj Olr- J=» 4^1 liU» j» U V s !" ft 
t^JU J*)U- Ual^Ii 44 jfcJl J( J>tf jJ' Oti- jjy-l J^VflsJ* Ll gsS jjfr) J*£,J* 

— 115 — 



REFERENCES 

Al-Khalili. Jim. Quantum. A Guide for the Perplexed (London: Weidenfcld & 
Nicolson. 2004 ) . 

Arons. Arnold. Development of Concepts of Physics < Reading. Mass.: Addison- 
Wesloy. 1%5). 

Asimov, Isaac, /. Asimov: A Memoir ( New \ork: Bantam. 1995). 
Ativan. Michael. "Pulling I lie Strings." Nature. 438: 1081-1082. December 22. 
2005. 

Berlin. Leslie. Hie Man Behiiul the Microchip (New York: Oxford University 
Press. 2005). 

Blank. Brian. "The Road to Reality: A Complete Guide to the Laws oj the 
Universe" [book review). Notices of the American Mathematical Society. 53(6): 
661-666. June/July 2006. 

Bolhamle\ . Jennifer, Dictionary of Theories (Washington. D.C.: Gale Research 
International Ltd. 1993). 

Brewster. David. More Worlds Than One (London: John Murray. 1 854). 

Brockman. John. What We ISelieve hut Cannot Prove: Today's Lending 
Thinkers on Science in the Age of Certainty (Now York: Harper Perennial. 
21)06). 

Casli. John, Paradigms Lost (New York: William Morrow & Company. 1989). 

Dizikcs, Peter. "Twilight of the Idols.'" .\'e\v )'ork Times Hook Review . Section 
7. p. 31. November 5. 2006. 

Durbin, Paul. Dictionary of Concepts in lite Plulosophv of Science (New York: 
Greenwood Press, 1988). 

Feynman. Richard. The Character of Physical Law (New York: Modern 
Library. 1994). 

Gardner. Martin. Order and Surprise (Amherst. N.Y.: Prometheus Books. 
19X5); reprints Gardner's 1950 essay "Order ami Surprise." 

Gardner. Martin. "Interview with Martin Gardner." Notices of the American 
Matlicinaiical Society. 52(6): 602-61 1. June/July 2005. 

Gleick. James, Genius: The Life and Science of Richard Peynmun (New York: 
Vintage. 1992). 

Guillen. Michael. Five Equations That Changed the World (New York: 
Hyperion. 1995). 

I lalliday. David, and Robert Resnick. Physics (New York: John Wiley & Sons. 
1966). 

Hardy. G. H.. A Mathematician's Apology (C ambridge. U.K.: Cambridge 
University Press. 1940). 

Harris. Sam. "The Language of Ignorance." Truthdig. August 15. 2006: see 
www.lruthdig.com/report/'iiem'2006()815 sam harris language ignorance/. 



— 116 — 



&WK=JI 



Hawking. Stephen. /I /J/7c/ Hi\tor\ ol Time ( New Ymk: Bantam. IVK.S). 
Hawking. Stephen, lilack Holes and L!ab\ Universes (New York: Bantam. 

I lawking. Stephen, and Roger Penrose. The Nature of Space ami Time 
(Princeton. N.J.: Princeton University Press. 20011). 

I loll, Jim. "Mistaken Identity Theory: Why Scientists Always Pick the Wrong 
Man." I ingiiti Franca Online, 10(2) March 20O0-, see linguafnmca. mirror ihcinfo 
org/0(HLvhv po.himl; this article discusses Sligler's I aw of hponymy 

Hume. David, .1/; f'ni/nirv Concei niug Human IJm/ri Mantling, edited by Tom 
L. Beauchamp (New York: Oxford University Press. I W l >). 

laecarino. Vlauiizio, "Science and Culture," h:\fliO Reports. 4(3): 22(1 223. 
2003. 

Jennings. Byron K.. "On (he Nature of Science." July 27. 201 Hi: sec \xx. Ianl.gov/ 
abs/physics«'()60724l. 

Joule. James. "Remarks on God." 1873. (These are notes front an address 
Joule was to delivei at a meeting as ptesident ol' the Blitish Association lot the 
Advancement of Science. Joule never delivered the address due to poor health. 
I he quotation can he found in I. < i. Crowlhcr. British Scientists of the l i >th Century 
| London: K. Paul. IVcnch. I'm liner & Co.. Ltd.. U;35|. pp. 1 3.S 140.) 

Kaku. Michio. "Parallel I Inivorscs. the Matrix, and Superinielligence": see 
W'Wvv.ktirzweilai.iiet/nieitie/franie.htilir.'niain-.'arlicles/arlflSSS.Iunil. 

Kepler. Johannes. Convcistiiion with (jalileo's Siticival Messenger, translated 
hy Edward Rosen. ( New York: Johnson Reprint Corp.. 19651. 

Koch. Richaid. and Chi is Smith. "The Fall ol Reason." .Wit Scientist. 
190(2557): 25. June 24. 2006. 

Krattss. Lawrence, hear oi ' I'hvsics (New York: Basic Books. 1993). 

Krcbs. Robert, Scientific I. taws, f'rinciples. and Theories (Westport, Conn.: 
( ireenwood Press. 2001 ). 

Nuland. Sherwin. " The Man or the Moment?" The American Scholar. 73: 129 
132. 2(X)4: reprinted in The liest Anierictnt Science anil .\niurc Writing 2()<>5. Tim 
F'olger. editor (Boston: Houghton Mifflin. 2005). 

Pickover. Clifford, The / now of C,o,l (New York: Plenum, 1<>97). 

Pickover. Clilford. The MUbiits Strip (New York: 'thunder's Mouth Press. 
2006). 

Pickover. Clifford. ,1 Hussion for .Mathematics (Hoboken. N.J.: Wiley. 2005). 
Pickover. Clifford. Strange Hraint ami Cenitit (New York: Quill. I') 1 ) 1 )). 
Penrose. Roger. 'Whal Is Reality'.'" AVu Scientist. 192(257*-): 39. Ninembet 1<S. 
2006. 

Popper. Karl. Conjecture* and Refutations: I he Growth of Scientific Kiit>uledge 
(London: Rout ledge. l l )63). 

Quincey. Paul. "Why Quantum Mechanics Is Not So Weird after All." Skeptical 
Inquirer . M)(4): VJ-43. July/ August 2006. 

Rolhstein. lidwaid. "Reason and Faith, liteinally Bound." 'Ven }'ork Timet. 
Section B. p. 7. December 20. 20O3. 

Slender. Victor. "A Scenario for a Natural Origin of Our Universe." I'hilo 9(2): 
93 102.2006. 

Stokes. George. Natural Theology (London: Adams and Charles Black. 1891 ). 

Tegmark. Max. "Max Tcgmark Forecasts the Future." \e\v Scientist. 192(2578): 
37. November 18. 2006. 

Trclil. James. T/ie Nature ol Science (New York: 1 loughlon Milllin Company. 
2003). 

Wojeik. Jan. Robert fiovle and the Limits oj Reason (Cambridge. U.K.: 
Cambridge University Press. 2002). 



— 117 — 




JiUil j *»l_Asl» j* t ju> j UIJUa. lAjtflj 0) ijfl tjJl J_*» (5*1) Jif j* J U lil 

! ! (oL^»bj)0 3ft) l^il : lAjiaa^iH jwttfil jo Up. ^i >l dL>tr~» fj» U . . . JU»- W j Ji-M' j 

OL*>b jjl* « Igfegd! Vi-jJJl jl jP? jw) lUPt-J^Jl lo^-lS' Uli t$it dS'd Jl ^A^i . . . Sij»dl jo 

Michael Guillen. (Five Equations That Changed the Word). 

^jJlji Jits' i)t» ^ j*?J 4 «JL»s»j (ft / t*ij-J j c$f jo J* 

9JLa lists' jdJt si jMii <_tf jSOi ji j&s^y i»pi\ ] s**m y*i ^ siiui 

John Barrowt (Boundaries and Barriers* On the Limits - of Scientific Knowledge) 
. (2U*Utt utjUtt Sjit^Xlj jj-Wt) 4jU&£« i_2daS2* 
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Marray Gell - Mamu in John Boslough's. (Stephen Hawking's Universe) 

Oj-U^i^ <» j»« j jCttfJUt 4UJ (U-0 I jUs^>l jUjasf Ije^ (.JUJi JUj 

lJU Ul-Uac (^sS ^ Uuli Uji j£* |l ifljU-J* JLJUJl cUlh aJJ JUUJl j *LJUi\ f U*s_-jI Ot 
James TrefiU (The Nature of Science) 

.ijjJi^f^ ia jj*. jiju^i^i w c«ji<v-fo j£Ji j*ij&? '£jk-i> ^^ijUjlutioi 

Thoas Huxleyc (A Libral Education) in Auto - biography and Selected Essays. 

NicolausV /jJ ijM» JyNt JuJi jj>Ji ^JiidUL-. jua 
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-^y uj - liAla ^ i ^J- j (Charles Darwin) o> j(a J;tb ((Copernicus 

Editors of New Scientist* (It Pays to Keep a Little - CrazinessX New Scientist* 
December 9* 2006 

♦ i>j* »<>*"j rfah'f** i'*\j$h~m ) ^^DUL* jj- (t.LMfcU i ua>o ) 2U>it- 

^jLiOj) JiJ^jsJi^jy (Mark Twain ^i-Jt^^v^ 1 

luLu Sjiij t^^- J^U-j 

Automobile Magazine* September* 2006 

2006 (Jjbt ) >>«Tlu« tfjIjUuJt 30#w» 

.-**>\ lAiijP a o^jJ *o jijs. jiu, sf -J»J\ *J/d\ ^ t^a^tf^ 

Thomas E.Woods* Jr.CHow the Catholic Church - BuUt Western Cirilization) 
J ^iI>J*l^>rt* t 0j^iI u .. < i tAt^^f^jM^ofc^jSLi s,£) ( J*(jJJ\i)<ijil- 
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James C. Davis< The Human Story 
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JgUI JjoqJI 

250 B.C. 1 700 A D. 




aali. <^AJl j^U ^Isa—.!*! d/jit Jl -0^1 Jj- j- W» jdl LJUy . . . 
(0 jl) iUJall eJLu. iii- £« ^Uall ill" ia, y^l ,#1^511 SitS" Ul.Ua- Utfif j «U-^ y 

Albert Einstein, (on the Methods of Theoretical Physics). 1933 

^ diis « Jil ytl i j ji j v-S^uJt v*JJii JUait j ty^t <i> jJUw a-jU^J^O-Ji? 

</> tatty A^-l UJL* X.jw j l^Tt jil yd j Uil*ul 3fl j (^JLJj ^OL^UjJi) iUil Sj*». 

W 

Eric T.Bell. The Development of Mathematics. 

c-> j»l Ul^^l j 3Wl ^ ot_*li jll J^tf" aU»t Sii- jfd\ j jUl JUt-i 01 
,L-*j Sid Oibjl Ids' t$rfi (Ui^t)^ UaUsil ia-to- j ^>j A l 

Albert Einstein. (Geometry and Experience). Address to the Prussian Academy of 
Sciences.1921 

.fl921ftA<f>jLd) 
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^^-J-l k^Vj£> i^laJl ^1 J j^lko (t-L^ 1 SJW^I j fcjm* ^JU b) ^to lift j 

Sir. James. The Mysterious Universe. 

( i >asjU) 

Albert Michelson. 1894 dedication Address. Ryerson Physical Laboratory. 
University of Chicago. 
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ARCHIMEDES PRINCIPLE OF BOUYANCY 



. (Syracusec Sicily) '^k >*yi Uiy. J U S\ ju» a^u j 2>yJL\ JJ 250 ^> 

(GALILEOGALILED^LR* ^JLA* jCJOHANNES KEPLER) ^ jjU,. 
i^ilaJI IJLuJ juJU* jl u jtiUI u2 j)l u# ^21 b)!Jw VI > 

.L5\k, j, (La Tere) f lyi ^> - 
. (Tullianum) ^ Liy ^ <_> y> jU> < y :t -» JjT ^ 
.(Hannibal) JL*)U j^aJI ytfl aJtfJl aJj - 

Oj j J^l* J> J/L-»V" j>« JSU <j (»— ^-</f ^ 4*5 j*»5l Sjitf jU! 

.^l jit 4JL'U 

. 457 0j^» L»JUp <u> Jsf ail Jj>-I j 0 4Jli L^i t/ 8 ^. Ji* <ii 

AJlJLjJI ^yjp alii Jj» 5jaL.-U 3 ^Ul < _ 5 *~»J ^ioj^ OjbJul^i Pj ^"JaJ 4j J^IS* 

JiL*J iiliS" jJUIp yip S^iJl oJl» a«^jJj t^AiajjiiiU-l sjl* (^ik3l 3jA|) 

.(AliUS* J^Vj j j^ilt j^—dt-l jSLik ^JpV a^iJ j»^>-_J 
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1 Oj ^Jtii Silii ! 



. ( _>^ 1 * J . J j-'J'il i*^ 3 * es^" ^J" - ^ c£*^J <_|^^""^ 

:*JlJl Si^Uilj L->bj (j-^ U-f-^j 

B = W f 

j j^az> L. J-ii oIp! Iu^jTj t^- 1 jil JjLJI Ojj (Wf) j jiUt « y (B) Jit vl~>- 

^v^jjj .^iL^Ajjj i_JuA^jl >_->j\S ( JJ» ^ 1 jil till 0 jj i3 j) at. ^jif- ^ (C 

,4^S"L~Jl Jjl j~Jl t jyl jiJ LwLxI jy^ij Ijjfc (^.X**^- j I 1<-L^») 

: l*Sj ^^^^ i_r-* ;j . Cj*^3 (J^^ ^-^W 5 L«<aJ L^Lcj 



5 = plic|iiidC/ Vsoij^ 



cU^r ^ Li5"^-~ Jt-I jUjol o^oj .oj o^lil (►^ > - ( Piiqu'<i ) j (solid 

. jS ^itvc* AJL»j^Jtil j^-^i-i j»- : t c - :> * L«-SI-5 (_fjL—i (J"*^"~^ (V-^^^** 3 

J-i-"^l ^ JaL~il £- i jil JjLJI j^^>- iaiws 01 iiLib- ^LrL^b o yfeUiil o Jl» j^—jU 

((%—J-l isliS"/^ j^l AisliS" ji ^g^j:.) iij lij j t^rJa*^*. l$J\i («j>i-l) 2iJb- ^ US' (p— J^l 
,L«Lc V^Jjj (_jjL*o L« tL« ^ijj L 4 -^^ l^jLlais ^jjj (J^c 9 ^-^^ 

Oli (_J.>i OjLju ' : ^ ■ ^ ; L^j jL—i L" (j^ y»*Jl ■" ^If- JLsUaJl A-^al ^iil ^dJJ 
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.fljo>-i^ cl O^y ( y> L^J J-»IS"^ Oj^ *s^l 1*1 <U^> p. »:./» (_$JJl 

JJ ^ £- Ijil clil Oj y t a) (,j«jL-_)ijlj) il ^ ^1 01 ^J-l JU- L.Lf dUi jJa4 
a ^jxlll OjIj ybJ-l 01 0i jjii <U J_j <j: _jL_j Oi J JLjV ^Uail J ^-J^xil 

L«ip s t j^j:, (jrJJl ^Sfl AjJjt*Jji-b (jl^>-Vl) ->yr _j o^i JiS^l^Jl la gl 

. 0 jjjLh ^i\s>- <L>tJJJ (_£.JUl y»tji cL« 0j^ *jjl 1 _^ 5 1 g Jl AIp^Lp^j 

( _ 5 L^=Vl *J j_j a^ojj ^ JUl tlil 0 j _j jjJLj i_s JJl jJ-1 Jl *L_ll iJuJu^l (j—^i 

<wJjl ^iJl jl yl^xl j Ojl y jm l y*£j Ll» _j 1 Ijll c-lil ( J 4j jS" ^ip -X^Ju <j;jjl j A Lij 

tL» ^Utf ^Jl^ ^ ^.jilVi^ ^rJ-iil ^^>>J-I 5_i^L~ji» (^jL«^» U liji 

oi ul wb V _j it* 0j50 oi (J^Vi Jl Ji-Vi ) ^ akLIl jikJi 

jii^ (^IflJl 01 jy*^. • l^i^ 0 ^ L*jL«-*jl J*J^ iSydi] il Jjo oIj 

ip^-o ^j^^^ ,y 1-V <*i*3 Jju!j^ ^>^-jiVI (J"^ 9 y"J ^ia~u ^_jiL*- Uslia 

t3! j*- - ^ J^ - >^ • J* J' d-^i V- -^^MJ 

V JUil ^Js- l$X* ^JU ^JL^-jl tjj, CjUJa-jl ^ ajJuJl iil—LAj 



il-aj Jj liS _ij(!;L»JL^^>> J-^bsL^^^j-jj^Lii jU= ^jJ^jii.^j-^o^.-./i. jl ^.j- :Plesiosaurs (L) 
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Sophie)^ j>t ^pa] (J5 — 51 3 J — iil «_JljUi!_) (^^r^- jbt/ 8 -^ ur^j' J -^~ 
,Japt c^^i ^ iU~\ J U^U^i J.^. jL^^ [Germain (1776-1831 

LaIjJIj ^jLe- ,oU>Ij ^il ^ytij (^J-^-jl) L^s-I ^1 Silil ^ (j^^ 0' y** ^-fc^ 
JL^pI Sci ^ ^^C^ a_jkp^l ^ cL^-^l UU-I JJi juM ^_5i SjljUj ^SCi 
. (1) (Leonhard Euler - y^ojL$J ^J) ^l^i cApIjA, ^b^-^i } \ ^ (Jtjj) 
aJs jljui ji aJi^Lp <-i->L> yoj j SLv^Ijj JjUi ojl^jjli ot*>Loj ^jA^^-j! i^^pI j Lo I ji£ — 

[^ij'yi jJJ ^y>-jUj c-jIj ^Ji ^vf^-* (^j^api ~~ 

jJJi ^S"i US' <j^*>l^*5i j (Archimedes) ,j— AiLi^S'i jup i^^^-ji 

.(Poppus of Alexandria) 

. 1*3 jij>- ^r^"i < -^ J U>b Ji\ l*3kf- jl; <jyL> ^^Ip ^J^J j J ^_5 ;; *-• "V 0? ^y 1 *^ t ^=4 
G. H. Hardyt (A.Mathematicion's - Apology) tl941 



iiili s-iuji ^JUL^ru yiii L-_, j ^ ^ ^s-^j (Leonhard Euler: (1783- 1707 (1) 
» j* <3jSf • * ^ *iJ^) J^*^^ v'^ 9 " aJJ . -> ^Ji ^ — u^Ji J - ** *^ <3 y**~ ) tjSzs 1 ^~ ^ 

y*^' <>^j j ^ — — Aeschlus (2) 
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(Hieron - ) ^iJUil 6f Jl _^ L.jlp Lfillsl ^1 ^- ^1 lo*** 

(Archimedes of Syracuse (287-2120) - ^— 51 j?» j^>- } 

Jl ji V (/JJlj a— k_J j aJlilj a 4jL.IjJL» j-^til ^jlijj ) 

J jlSj (Leonhard Euler)-^^ ■> jL^ ^Jj (Issac Newton) - j-JjJ JL»*-1 
(Phidias - ^WU) ^-k j& if****- J • (Carl Gauss)- o-"S^ 

j£j Lj^« ^>oij el— o^Jl iJ ^"14 ^SLjf ^v<»^j ^ J jl OlSj oLtjLu^ 

.(Planetariums) _/*4> 
cjis" (a_.jj^-»>/i y^ifjij t aIUp- y. ^ (/a*) ^a^J a— ^s. 

a ^ j .l$J JUjl Jl ji ^ DL. jSl dAii^lp ^IjLu^ S jli* 

•X^j, JL^sLrj A-^uxhJmh JU#-I j o»W ^ Id 4$"^! Li, jv*»U-) LJUj Jl IjlJU- 

Jl fU?r!Ai *>JsuJl o-Ls-Uii j ^b^-Vl Uik-.i >*i*J y^i dJLt. 

Jl (^j~Sl jj*«) 4JjJj Jt^S>-l SjSfrUJl OUj^Jl i ^jJL| «Jb-f Jj^y. <dlL« »j^3aj*I i j*J 
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^ij^^jJ^ji^j^^.-^^u^^C^jJi v^^J-i) J^_>- . f .J 212 

wj (Plutarch - >"_^) ^ s— .(^ y I j.> o ytz ^) .JiL. J_j 

.(cS y>JJ JSLiJl ^jU-l JSCjJI L^i 

International) Juii ov-A^ ^ j • J^ 1 usA^ 1 ^ ^LJl 2L^l JJ ^ 
iL^pij ^ aJ yJj ^51 2 — j^-i ^-g> (Astronomical Union - 1 A U 

. f 1 /t^ 1 ^ ((j«ui ^ _>) & ui*ii jj ^ sb- /si! t u^s/i 

c$ ^5 l^>jl4 »Ul ^ >i c<jji _j cwL j^-fr^ 1 5 • 

.(Diodorus Siculus - ^ jp ^ £ j^il « ^> Ji^) J~^>uJ<l 

i Jl^il « ^S"i j) j > ^ i iS\ y <y <j-^**^' jJ J^ju^-j ^Jj i J • 

.(Athenueus - ^ ^ y^l 

i^l^jl La Ji _j) ^ ,i ji ^ij JL^>- Jl 2L_>5' ^1 ojI Is- y>^ • 

.(Plutarch - jjGjL <>_>;yi 

Ji j i (Planetarium) \—$* yr j «-U~Jl; ( _ s L?-IjJi L^Ja^ ^u^iJ hj^h 2 jaJi ■ 

.(Cicero - jj-k^) JL. ^ v^ -1 ^* ^ 



.f. J 146fi* (L 5^-j264fi-t i:r .£Qj Ujj U 5_L_jk ^ a_L_L. :PunicWar (1) 

(£ Lk ji (Punicos) s^AJi j • 4^ J! f--^ j 1 ^ 1 ^ ^ J> ! ^ ^ 
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(Plutarch - j> JtjL) j (Polybius - ljn J> y^cjiih^^ Cap- Sy^ u~" J 5 " 

.(Livy-^) jUj^l £y£\ 3 

^ ■/i:->A.\ yi A)A*ll ioj) jL»J^ll S+aS C-AoJlI~J jJ _lllj 43jU-l 4^Ji*ll 1 J 1 J>S • 

.(f.<3 313)(»Lp <^^^ ^* •• .(3 i_j\J-l ^JL^jt bj^)^ ^i^ll ^TiA_ il 

9 yiiil bl ^il ^ <y> O S-si bjji AaipI ^1 c(c-> ^il Sjtil) ^ Ip y AS jlS" <bL 

A>A*ll I j^lis LL^p Sj ^L^j^I iUj AjLp^JI j ^jv^-j^Il ^ A>A*ll J jLj- Ail 
^xll <^jl^ui^il £*-4-5T (j^J , ^-* J . t (_s^ 1 ./*"! M-*-P (Jc^" W 0>bL;l ^ ^ « 

t^lJl JtyS (I o^jUJl .^jUil iJUt J_i, J-ii Afy cJtf" L$Jp LU 
l/^j Aio (MIT — L~»r _p ^^xii C-~" ^>-L>jL» ^ .«AL£* A>-t J_jl>- Aia 

(2005) f Ip y* ^ Lii ojjp <up y>«p L» c>i_J)f gra_^5i (David Wallace) 

4»W5 (127)4pLl v j> (JjiUJ aJjIs^ ^ A^Lo A^p Ail .L^Jp o^S" ^il ^^Jull ibti/i JaJL»a 

b*~«->- L^xJaiX) j»b>j Iaj^ I jO> (12) bg-L» oA?-l ^Jl 5j>-L-w» C-~*l< t(^>b>- ^ll)i>'>lJi ( *Ja5 ^yi 

^SaII < iJ i JujLJI S ^^Ip L^xk-Ajl_jj ~t>£ ^il ^j-^jJi Sjtii iaJ^Z; JL-S'Ull bj ^ib 

.L^^ts jlJl ^JaJ oi (10)«Ai ( ^J r l _^k^>l_j I (30)^. A* ^jip^ 

L»a5 (5x3) L^u ( J5'2l>-U~» c- *L 5u^"b?- 31 y> Oyv" k — ^ y _j ^>U<^J Si ^(ji-JU ^Jl 

L» Ob?-jwS i)^>Jl oA* \Z^>^z . i_JuA^lii '-Jj' 5 I ( j o-iJl AaJii j^S" y Vj-^rj 

^Vju ^ jLil jv^l 2LJl^L»J il)btijL-Jl jll; y^Ji C^ji Ail . jwiS Axj i_j jbill jLil o^-i 
(^j« JL^>- jl ) ^>U> Aj^jt^aj 0 j-»JJjeJ l_jll j V J ./^ *la->*>l^; ^aJLj>- y>tJ jt-^-^-i 

,i<Jl^ } J* 1 c >*- w li[ ^-a^*- i-iJ-l iiLU ^ c |^«ll viXli Jio 
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jigJtJ! cji^aiil ^dwaill v^^jj^^y* IjI jll jL&jtL^l) JL*j L» j»-k~>- <3 j»- a jft.?T.*»l JLil 

c^jb-l r^^^JtJl oiy* o ^ aJ\J-i oljj Jt (Arthur Clark - ^ _,_> /) 
oijjj^u fla»ciJ Jl ill y Vl oji yJl Jb-S a_v« Lit <CL>-%^> JUj^I ^ £Jl <^aJl 

iJl 2k*ji" jm^oJ ( ! Ia jijut Ul jjj j 2L*L^ » j yai) ^LJJt Ji*^' <ij $ ^5!* »ijLJ,l 

>* j yfe- j . Lfc *5Uuij V Jpo <uU j] J) ^t- J* OIS" (^jVTjL) 

. ! !<ulyt» (t-dlS* jf -uL* ^ ^JLJlS" y» j diii Juo CjjSj ^^laill <sJj& «J — >r (^Ip 
v^dSl) Ajai"! Ji 015" niL iiLi <^JLS ^JU* ^ o^t^l jl <^JL5l j (Hieron 
jS J*i3U Ol^t^JUl ^UtfJl jup (_LiS" diiJo ^Uai«U ti-^Vl J»«sJ*L» Jpfj ^V_=Ji 
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(Marcus Vitruvius - ^ j> jL.) j^i ^ j ^ju^SJ 015" 3 j jkJ)l\ 
: J jjj (De Architecture - is ^ j akU-i dXL" ^ ^ ^JJl 
cl^JU- JpUJ! «diui iLL-^ UT^^-uJul j (^JUo^j?) j^J .$)) 

.(( jf.kOt j^iU(...!!lj;Arj ...!!^As!-j)y^l 

J jjf Ol wUj) ^ jj-l iJaJUjl till (^J^^j-ji) Alas-Mo JiJ 

( ^JcS\ j cl5"JUl 5^">lf- . . . Jjbj l^j'^aj Laj^ls <U-» a j*J* v_iyu V <_tfrJkJi) O^Jl ft y*-*J 

ilib i ^Lf Ji^_>- jLkjcu«Li iLJil v_3Lij5'V o ^ 'Vmj JjL- j— "'J 

Jjo Oja^j y*cS$\ cjli o^l pbj .jj^/^Ij a_*^ ( J^o 4jL« ^ ^yijH ' * fl, ^ :,: ' "^^-i 4 — * s ^ > " 

^Js- oL> <_A>i^^j sl^w (_$ j>-\ a./? all JLSl ajjU-jlh ol jjl ijLkjcuwLj j>-\ 
OjL^j lil 4.,^ ail i_~x^« (iU>l ^/*(J^^ ^Hjir* 1 ^ (j— * J ) L*-'?^" yJuf i o£-> (1)1 v. * j-!l 

^ ^ * Lttjsj^-l o j ^jL-^a (ji>-lj '^Jji IJ-.iiiJi 4— i j^.j ^frV. >— **lAi>-VI <_« 

Aj^-Jl U^pliS" ,ju (j jjiJt v_iLiiS"l ,jl J-vs jiJl 4^.i A^ajljLl iJiiJl ^ ^liJlj ^j^^' i_^*JL!l 
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^jfcJUl ^y. ^aj' 4j! ( _ s ^t> Lf Jl ySi ^ JJl _j ajaiJl ^ JS" ^ _j (3^ / 1 9.3 
.<L.I Af-i ^3 . . .iUJb <jSS\ j^aiit £j'L<» Jj ^ 

^ r l^il Ail JL^S" ^ J~U^I ii yi^l >~2\J^£ s i Juj^Jl ASwJl «L>-ji C-JtL ( iJ -»A~°J-J) 

J^pj apUtf ^ bLvs j wil 015" ( Vitruvius - jji) j! ^4 c~^>- 

tiy ^1pS/I (_^J ULSji* till *Ji >tJ . Jj'-^r (J- ^ *^ f~ l y J*** "i^ 2 *^ ^ (j ■ ^ ?1tJ . 




(From Chamer's Encyclopedia - PheladelphiarJ.B. Lippincott Company, 1875). 
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jLip-'VI ^^ui) ^jjJiji-i . . . jLJt) Lj>7 ji^iJl j jj l^l./j^ ^Jl cjLt«^>tll ^ L^JI _^*>_j 
c^U>r .ki\ ^J^J- ^ If- ii?- ^il aUil £3 y_ fl^^U ^Jlg- L>j& j 4 olJL?tZ-wl ^ (jOo^-o ^ 

JL>-b' 4L*i5 Ai)_^Jj ^IjLJtil _} ;JL>-Li O-S _^l ^ 5 oJjicJL^ll JlJ jj^Jl^ 2LJb^ixSl 

2LUji5! c^ULiad^ L^ij Jff (^yawU^-ji) ! Jl y ^ iijj-l ^-SUJl cjJl>- _j IJL* . . . aJIj 

s^Ip^ aUil 4JLJ _j jS^J obiju iLiiJl aUil J 1$JUj*Za«! ^jJb c ,<a><J j IJL* L*jj ^ 

.Lj^aVl jviti- o Jle- c^jJuJl 3U Si ^\ j^J^ _j ^Ij Jl J* <J lfr* l *JLs^J 

_^ls> ^ U^.JiJ j ^Jj^Slj cjLv^b Ji\ S_^<ljj ^ ^ftjbL^ii ( jS" ( J c Ii-l LAIp j^Lm 

(4~*>JLlJ1 J^j.'S^A;j>rW.-il C->b-L~il _j ^U>c5- Vb 5ii>tdl C->U ^iaJl^JbJjdl CjLoJ^j^oJ 

Ji~" ^jIp ^x^li) S^S" <_£l p^*- _J ^~ >r ^ • •■ Si 4=>-L~il o ^ ^ jjLiil Jl •X**£- JJLs 

fl y IjJl 43- L~» jL_t»i 4*jji (Sj~~ J Ol_J -b^ _Jj— ^Sl (t-—^^ 4~>Jsu~3l OL_> Jlill 

.k^ SL^ ~~Jt) iiiliil SL^Jl 2LkJS v_jL^><j ^.Us La5" tUijbl^S' y> { j>}Ssl lil <d^-l j 3u ^il 
jl >_3L2j^l .aJ^I f 1 »rVl 'bjJ Jl jiiSCil >_iUi.I_j ^iiU j .(U ^LS Jl S v _Sb ^1 

c^iJi ^USi jp* _j (Hydrostatics) s^_i.uJ>i Jsi j^Ji ^jLi a^i^i a_^J«3i ^—Vi 

. 1 SWl.-ll is jV./rSl <_jJlj£ ^0 l^ijvij _j L^jLjSvj j 5^S"Ljl JjI j^Jl C-~J^o 

SLLa^l iiU-l ^L~.*}U l^jl j3l ^1 j LUS - L^p%>? Jbj 4jb ^ux^l j a_juL^ 
^.'yi iiJj ^>-jU{-l _j aJL>-I.aJI cUJ..^ll oA?-L~» ^Uol ^kil ,iJUb ^UaiJ_j 

c(3.140845... j 3.142857. . .)jy L. j (jt) Jl yJl ^ ^JUl 
oyl j-b ^w-L^-jl u^^. -bli .(3. 14159. ^ _^Jl LJ LiL~>- ^5 _^iil Jxk-lSl L>S 
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^jLJj Lgi">L* <bjlj cJlS" bl b ^xv 5 Lal* ^^Lp L» ^ iiL ^ o^^j bli j>^«j 
L^>^ ^1 Ail yL-SU <J^-UJl 01 jJbJJ 3 .^Ail 5 j>$\ ji oJi j j 

di^jl OlS" (^Xjfcs^ jl) jl_9 LiLL* O jS"S L»5j . I g Ail jU.uty J*- 5 ^*" dj-£> jij 

(The Sandreckoner- Jb. jJi iS Aj>-) lja ^l\ *A£ y i*~>- six. s jisb j * j jsi 

8X 10 63 ) -> jJbu j—f- _ r ~id\ j JL«Ji ^ cUa^l fiUsu jt£-Jjl Jl 

ijjjl ll* Ob (b.jb r ) L/U a_*^-jl JUcpl.^jJ-l L. _^jLC.(63 o yii l)LJ - 

: LaI ^£ j b^iLi^S! jb* jJLJjj 

^yfc aJbLl ^ Ajtiai JU' O-iS" 5itfA5 iis ^la^ JLp (2003) f b-P ^ oL>b ^/-jy ^>-l jL-P 

(^oJi oL>b j^i (Combinatorics -^%fj^>\) tJ ^A\ ^yJi ^ 

aliLi; (I7il52) ^ i^jy 5Ji^.b oiS'j j^i (2003) f u ^ JjuIi 
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Aj^O tabus' Lf»lp 1 jyj ^ &*ki°> ^Js- Lol jjLP lg «jj j»j ;Lf/L~Pj ^uJL^i-ji 

a^o ^Sfl (Stanford) ■> j jiJli»> a*^l>- ^ jwi^J.! ^^.j .w- (2006)flp J>} . j 

4j ^JlSl <L^~Ji ^ya f .r^" ^j^'"" (J 3 ^ iif i^ 3 ^ l _J- 5 ? L *' 0 (J>! ' J^^^ <_!•! 

^(Fluorescence - «j ^i) £-* y *5i>- ^ LfW _j ilL" 3jIs53 (^a^-ji) 

. LOUIS' ^ya*. ^ l J6- U ^ aIJj- J.I o^Us j^Ip kiAJS JS" 

. SiJLJl (ol> _^sJ.I) (J\ Jsd Jih <j\ ji c^JJlj 2-CJLaJ\ iJj j^^Li ^_-xS" 
^Jai aJl^Ali) ol_— -ii ilL" UjjJ ^J\ 3 ajliJl JuLLiJl JL-s^Vl L^i 

^ y } j iJ_t fL*-l ^ ^1 ! ! . . .^j-^Jl v-i^ 1 *-6<l ! ! • • .<-~0*ll *-6<0) 

oulae Awj! f^yjt jiL .(Sicily) Uz* U»u« ^ (Thrinacian 

(/Jy ^i 1 -"! 1 * ^ j — 31 ^1 j«Cl/2 + 1/3) tUaJt jl ji i-U 
LjJl liUx. t 4*ill ^ (1/4 + 1/5) *la j — It jy' jjp ^Lj .»> y_^3l ^1 jS # 
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^1 j« (1/6 + l/7)5-«iil ^1 jji^jfy .*t yi-^l fi^^jJi}^^3^i U 
J^(l/4+l/5)*bpi^aJ^^j.^i^MA4pJ*tf(l/3+l/4) 
^ ao* j^ir (1/6 + 1/7) eij-A^J^i j*» jJjj 

:fcu 0 ^l ^s-iiU OUka l^JU; 

^Vl Jl i*? j* 1 0 -! U 7. 76) a51 JL5 ^^^1 v l ^1 ] :a_k>-^U 

[.Uj (206544 

015" aJLII o JL^i JuJ:* wiL->- a3jUt J ^1 Dl . ( 1 880) f U- Ji <jfe- l^JU- .>li>«i!j 
(Hu^C.Williams->.gj.^^)^jrjJ 0 -a965)fU^ C 5^jLJ 
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C. Robert - S >j\j ^j-ijj .^r-) j (R- A. German- j — • y>r .! .J) j 

.(7040) ji > (IBM) f I .ocT^^ Ju«j-l ^JUs (Zarnke 

(3 ycuJ ^c(o. , ^S'i ^yJl «JLa jvC-) SjLo- a_!L~o <_£L> — Jlij <jJ-lj — ^If- i Js- c— ~J 
Oi Jl ^S"JLiL ^jjJrl tf> j-£S c(l)L»jiS ^ U J jlj^J Oi^ 1 ^j^! ^ 1 

ijoixpi ^.aJl J>\ (Heinrich Dorrie - c^jj^ ^> jU) v_jlS0l 

t Lwt - dJiiS" - ^Jl VI c( u -^J^- J i) Jl aiLJl a5LJ,I ajIjj a_;_J Ua^ JL-*^L 

SjJLJI I^^aI^^IiIJI -laX.|i_j ^' ^'V^j^ ^LiLi^i ^o^Ui^Vlj SjLiYI ^ j>k> 
JU^Vidi^'cX^^U^c^^l^l^lOjiJi^.l ^VIjwJl «U>- (S jTtJ*- jy LJl ajlfCl ^ 
liJdJ cJlLj .-ij^>- ^* Lgioj 3LJ-I *LS\>I ^jif- 1 y^-^^l <^> J t/ 1 - 1 — ii Ji 
(ilki ^ip o ^Ld I L^>- ( 1 500s) LptsUki jZs- ^iLJl OjiJl ^ La ^p j L*jl4 ^ _jf JU^-VI 
. (jJJIp)j ( JLO jLui ^UuJl ^ j&>\ JUp! LajJU JML cJij jtf^l (iUl 
cAJULiSlj ajLiL^ <u» ^Lal Jl SjLiVI ^ (^J^^-ji) ^1 ( ^JJlp) J_ijo 
Jva ^51 ^ (^J^-«->-ji)4i^ ( ^LS') La _^ol ^1 c^b-L-il -sL^jl i3 Ja o^jLAj 

.(jt) 41>LtJl i~^JJ Ajyiil JLo^ijlj 5 ylaJl i>-L^* ^WjI Lo^» Vj L^Jj 
^kJLij <3 j*LJl ajLpI /1>-I_5 AiU-pIj <3_JiU-l (^^u^-j!) 3L?- ^jlJ U>«jL2j ^—^>- 
^jjlxJ ^a^tjU .sl^l c~<bjl ^-Si ■tjpJUo j oLJsL) ^il j^Ip iiiU-P ^ L»ip I Jjlj 4_J 

^s- j cJ\^s ji\ jil jjLJI ^ j^j^j^^jil ^p ( _^b d)L^Jl j^^^j Li 

^_^^llljlA ^ JLJI La ^L" (1500s) j^s- (j-^LJl 0 jiJl J}U- Lj jV ^jjLJ! ^JL .UvJ 
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,U ^i^u _j5l ^ 'W >— i^wJ v^-^Ljj 1^ p_2> C~>- 

jli (2000s)<ji/^l j O vr -ail <_jU^I ^Ip^^Jj ^_^Jl L»S .Lg-LP ij^^iJl *i L_« 

JjL-Jl^ jj&sJlj J-LJl J H^^i! b^ ^ ^b f U$l 
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James) Ji>~£- ^3 pS ir ^ ?r j (Michael Faraday) ^bi yJ--~-» *W ^ wt. 
sf — J»uu ja- jJ/ iU— ~j jdt ^ jUi o^Cj ^ :0l Lsi j (Clark Maxwell 

U^jSJl IsiS* 01 t£l<4-j ) ^»l»j$S' jLJ-UJjJiU—j Jjls^SS'jPisll I»JUll0^l>»_»S'i4jjc 



*$Sl li' *i 01 JUj .1 isfiAji j*jlS^^^!jjAU»UJj(Macedenia)L^jjUU 5^X4^' wj— it :Midas (I) 

1 j&i ^> J Lii J j_>- I '1 •_•»- aJLp i*j»iJ\ ^JUj ^ jL^>j . * *^ i ^ ^ Lgj <^lU* ^ 4j 5 Jl 

ibuUi IgS'LeJl ^ t<uL*Jt J } V^' J aiJIJL>»j ^SjS j^'-"^ j ! !l$Lo- ji^ljj <uUi?j tl^.-l Lj^>- 
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KEPLER'S LAWS OF PLANETARY MOTION 
tr MSJl J?*- vSlj^SSy dwrfujil j ftttcjLfatf : 1618 c 1609 ^UUii^^ 

I Aj>i j c(ISS AC NEWTON'S LAWS) j-Tjji JL^-I y 
THE WORKS] u *jU» Jl^f j ^EINSTEIN'S GENERAL THEORY OF RELETIVITY) 
. [GALILEO GALILEI AND TYCHO BRAHE] *l j£> j JM yJ-M J [OF EUCLID 

:(ieo9) 6u*l > 

«_i ^ <^jJl ^J-U (Henry Hudson) J* ^^Vl J» c* ■ ■■<> - 

* 

. (VenetionX>L~i *£l j ^ t»t £1* j£JG ^ Jjl jJLJIp ^jJ - 

vSI OljjJl W*>fl ^ ^1 oyl jSJl (JSji\jtj>) ^UVl t /U5l ci^sSl 
cs^fj «ju jL. fctf^ Jl y j_5 (ol j_e) 015" j [Tycho Brahe ( 1 546 -1 60 1 ) 
<!)( aJp 615" t4iJly Jljv?^ t)t JarJ ^-i <W <u~ii ( JS) ^%s\ U 
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:JjVl J4 itfk 
(1609.ulj|jull jjiil) 

1*5" L^isLj j y Lail iwl* ( j> ^jjt> 

Raphelion = ^ (1 + e)< R pe rihelion = ^ (1 ~ e) 
y>3\ Lgl^j 01 l jLzj£aJu Jjujj ( _ r ~*~xJl ,jy iUaliii i_9Ljj I Rgphelion ^— 1>~ 

i_jT ^x3l L^Laj ji ^^-So: ilaij yij ^-^xJl (jy. AJL^Uii 4_iLjj :R pe rihelion J— 

^ ^ L^Laj ji ^jSo: iiaij ^^_>tJj(>]yi jlail Sj aJL^LLil ijLJj :a J— ^-.j 

.(ojlXo ^Ip- ^juLiij jju! 01— 
aiL~« jUL.-ul :^jJi ^3 yJj (Eccentricity) ^J*y\ J^gj j 1 -^ 

.UJb I yL^a ^Li eyb £>j jljJL. jl Ulp — eyljJb SJjLL» ^i»P>U fl-AJijil SjlljT.^I 

(e=.0068)Sy>^ jLdj 4 (e=o. 25)^1 ^j^Jl^jytil yy\> jAe'^J^ 
£S\ 01 jjaJ (y^Jj*^! jlJ-S.1 A*Ji. ji^i; jj-^.j .(e = 0.017) 
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JJJ-U-O^jl ^ 



£ <j\ jloi J S ; ^Jl J_i£ U y& ur ^jJi (jS" y ) of Jj La> SjUVb ^jJ^I 

(G) w-j^ 1 a—rfibLi c ,ti j vj^ ( JjVl jJLS" jj_Jli) ^ oL^^b 

M)c5 ji— : ;j (M) 0 — o~iJi aJbS'j (G = 6.67 x 10" 11 N.m 2 /kg 2 )<j ^ „j 

(1, (= 1.9891 xlO 30 kg 



1 + c cos e 



.(eccentricity) US' ( _ S >~1* VI jUil^j jUL. :ejic 

^...<>..^Jl (J ^^iJLaVI ojl«x« oj fcij iw^S" ^ju AjL^LLSi siL^Jkl (_<jL^j jJcj> a?- : r j 
.^j^ (360-0)^ as* ^ JI4 L^j Jujl^i jljii. :Q j 



^jJJlp t J _jVI a_J yLii ( J*£) qj> Jaii oJL_>-l j iu* Jju j (1610) ^ 
L*jL~» ^ j viJJi c->l*S Lijo^ p. iilig C(_c^Liil ^S" J j^-Aj jl «-sl iauij 

(1687)^(_/cs!^jjlJt liAii^s^- jyt^_}£^ Jjo_j .y^S <fi3\ li-USj^- ^j^Ja^i 

1 j*^jJlS') — — ^rc^' j^-*-* j J'-W (♦^T l?I ol jt (jjijj)^! Wt . J 

I jL~» ji 4_5 JjV (Lo^ij aJL^sLLSI 4_aL~il ^ y> £-a \— i ^SLe- i__^L£ o^JL> 4 1 Jb^ ^ ?ll 

^ksii ji (EllipticaD^jW^^ 1 J^-^ Oi c^Xjs j y£ ^Li _j jr^. 

.(Hyperparabolic) jil^l ,_^U5i ^kiii jl (Parabolic) 



, jii) jrji\3kS 332 1900 Jl ^ Ui sB- ^Lj ( 1) 
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^^iJl j jl JL« ^ <*j _^>--5 e-Lijl lw^>r Sjtljwil C^>L< Jill wl>-l v 01 lw^>r (lr° J 

kiiil^aL; viJLii j^jit- sLjj .dA^ -^u. 5— «Tj jjP J[ (_5 — »-iJl Lallsu j-5^«J_) ((3^1 c ) .^illil 

fljji jotso^LtC, L^Jl jj3 2i_p^ c-oij L> IS! c(<uil ^JjUil ^^j^i ^^kJ—j^j 
(^/tSLil ^JkiJl) J5li Jl Ujl^L. JfCi _^iJ Lgl*_>^ Jl51 _j aJU-I ^j^. 1.4 

(1618 ,4j juwi u^uii jpt^) 

.Ajiajjl 5 ^1 Oli J*)^ 

fljlj-» ^ 1 g»U;_.., ^Jl isLJ,| jU L^p Ijl«j jlS" lili <X^s- I JL*j olS" lil LuLjj V&j* Lj y 

C->IS <JV<^>- \ $' a Jj"^! ./^ | w-S" ^S" 4j jLaib 8^ 0 *~*-» ^i^j J"^ 5 "~ 

JjUJ Lg-L« AjJj^Sb .il.iJ_JU* iJl (J _^>" j» y>T (_?l l^'jj- 5 ^P/-" 9 4^>lp OjyjZJj .'a J, ail 

^ (j"^- 1 {J-^ J H ' ' "—-^ >-U~il (_£ jL~J ^9 J^l2J>Tj ..u Lo ^1 Jaj^f J 

jliki U_a j j ^ J^U- (<_^)iiiiJl Jl (i) A_kiJl ^ ^ r ^Jl j j->- L_» jl J-» 

J^l 

( J^w-Jl (J/*J (3^* ^ij^^ 0 O j£z~u — owiJl (J ^isjSfl ijw ^ 4v5ylill C^lpUaiil 
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jfcfVl 2L-JU4JI JlSL&ty flJW-lJ <JI ia-UoJUi^lj g,li5t _j JjSfl AJ jJli ( > l/) ( _ s i^l JiJ 



(1618 ,XuU jJ! y*t jtti yljji ujjtf) 



r 2 = 



4k 2 



C<A* + m) 



.(Period 



Jj.-Oi.Uj) ^JiiSjSbJa-js J^^tt^sSJj-^^uJi^Ji^jSLiJI ^*<£ J _suJi.fcUu.yi y : Epicycloid (1) 



&WK=JI 



^ws^xJl aLdT :M _j 
~4±£ :m j 

^LJ j *L.^.>:Jl Lip ^ io-lJl o>l Jb 2L»5' Jl T 2 / 3 3 2L*5l!l J j_2>J 

Ol Jl 3jUyi j JuSUl ^ ^ .(19 ^JLJI ^1 Jl ipy^. 10 J \i jj^ 3.00) 

,<uji ^5 ( yL^) ^L^> Lo-^>- "^L^! 3 ^>-j *>-U- L$J ^-j^li (a) 

Lsx^^x-vf L«plJa^o(_£jL*a Olj •J->^ »_~S'_^'<_£l (^«) ^ 3 .AjU J*>»jil ojLxj j 

^ o^L*Jl ^_~Sl (J ^laJ) 01 J— -tip j .^,^^51 jP ^LaiJ ^Jl 3iL-il i^—itxi 
^3l Ai-* 1 ^ , 1 .," (JUll (J^" 4^4** *ri <• ^ j^il (^pAiij) j ^j—^hjjl 

J.>Ui L> <.\. . t .j*J Ujj (904410)»jlJ— l» 2L~~*-iJl L-^j^4->l _/! ^— >ui (^_J^L) 
3L iJ) Llip v^"' ^ ' ' J" ->j\iiP^« ^J-j Cv~ j & aJLoj j <La^?j1 (247) 

.L>J L ^ (88) 6 ^ Jbji ^ L> L^Jl 

yti L^iLiLil J^l Jl 4sL^sl 2u>UJl iA*jA\ CU>li^JaxJi jy£S\ ( ^LS") Jul ^iijlS" J^i 

jLsrj ^ys jiei oiLLu^l JS" (j^J ^J) \$:» jLiuul JLLU >( j~»^iJi <J ^j>- i_~S"l ^$vJl iS" j>- j^~~^> 

ijJalj U5" . 1 g.lc l:.; Li^> bl_<^ipl ^iSl ^-jJJ^I 4_U)I 

^ } ..UsJl Jl l^-^l (NASA) U-U c-tb ^515" 2LpU^J! ^UiVl ^jLp L^JU5y 
Ljl^ jjJJ ^1 JLjjS"^ il^H jf u _~«~iJl ^ ^ jVl ^U-l 0 Jl* J^. 

Jut; ^gip 0_jS^j jl yo-iil jl y-^'-*-' o\ J iliU .l^JI jlwL. ^ 4_jPU-oa5l jL^oiVl 
^^^iPcLjj tAJLp Aj3j^J(J| A^.iLi-l jJU i^t! jLdl J^-b J,l (3VjJV1 ^ii?- J-* « jy^J < ^IS" 
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Jl ts jJr I JL_S" J-\ asUs cJy^ Vtj aj JL. ^ *UJl 4_ip (% j^> ^JU i 

.ajyiwLJj ^ col 2j jl j>- SjsUs 

jyll jJji*J -lij . i ^-^JLSIj Lcl j 4 Jais jS/b ^ < j-^fj^\ J ^p- OjlJL* ^ ^_«JLSl ^_ ;ll> 

L^ibS' j ^..^.Jl *;jjU>- iuUt-iaJ jJJij I»Uj> ^LU*Jl jf^^S ^ip l$Ja*j ^_ S"l 

ol jljliS'tj; _/>-Vi jt-liJl ^ JoJL*lS *SJj Ui^rljj JLlp Lu^J j tX$ y>- j jJu ^i _^15 S~-J 

LjJ p- L^jy^AJr LlSI ^S" j j Jj az> \j — j _prj 4jLL~j-j aJIj j./g" SilS" ^ ( ^Jo js\ 
^a*j I ji - ">l*3 dJi— iij I jSj - (^^JLiilj tUUl (J ip L.IjJ OLS'a-^j t k ; « 
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li 4i>-LL> Sj_»lJLo J 4_i o> <_C JJl ^ bdl j— a J (1604) ftp (j-Jl 5_^>-jjJl 

<oii ^iTy. ijT^ 4 jLp y> ji? u oij ^tj^aJi Jl (Nova - ^^>. OVI 

j^Jleol ^A^sx* (iojJ-l (j^LjvaJi ^ 1«J iJ LJL}-\ A^- jl\ ( ^LS") j e^I • 

.^^JLsJl JlJJ-l ^ JSI ^ _^vX«J ^jJlj (|JU-I) jiy*) 2L<ai i_^S' • 

jl ji—.^)^ 5iU — Jlj^xls Ji^ijlj Jill — -JjOjSloi^lUlj Jijljc«-*j^M 
Cj jte-jlj^JU^ Ul£ l^PC-J*»ijl j?-\\iJibj> i g&) .3 j5CflJl(iLL» ( ^?lijP t ^i»w J*iU- 

...^ jP-U-« 

*Jl ^UJl I je-j} iL-u jJl j£l j <» »»- J&i}\0> <j~4 ktilaJ* (JLfryj OA?r j JiJ 

.Ubl 

[ohannes Kepler. 1595 letter to German astronomer and mathematician Michael Maestlin 
. (jj t~ (» _>U J j Sit* ) ^jltVl bjJt j ^SLteJ) ^1 ■ > " tl "'J j^ 1 



— 151 — 



Owen Gingerichi (Kepler), in Dictionery of Scientific Biography 

jp) ill ^Ifr c3 ^Jl 5JJ Jt jail 4rt»t— iii j<u^i>£tiai-ot Oiii .4?! jil ^ JJt j^l ji^U 

Johannes Keplen Hermonice mundi (Harmony of the World). 1619. 

^^^y^LiS c[(JohannesKepler(1571-1630) jiUjJ jJ, 

AiJdl dU; cL-jlif ^ (Weil der Stdt- ciL- ^ J i 0 ~~j$ J 

[Kepler -JLS"] v ^ *-**>• (Max Caspar- tf^-SL.) <_^J ^Jl S^Uil 

: Jli J^s- tLgJ ( ^JUf) syrj » Ji 4->yd-\ La J»^*} l^JUsr .Jl^sj ^ 

3i-J> j)) < jgJt^l ^JiJt Oti iboil «JU tfg»~3S\ JJU ( JlaUJdlaJ U)) 
ci» W yjl j) 3^1 S^Jdl l^r I y j UUJl Ailill l$i , 5j_oi.t *JLJr I JjUii j 

fcuk. (*b j II lull) obpt c-»U j tir^t A»JaJl 0Ua»-{ ^ (sy> 

«.ljyaiM ^jJS) ftluJl J'U^-U Si»t£ A /lull sJlj» ttfi ^> 1* jj— *■> 3iU*»j 
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JJ J ^Ji aj^ (1) (Lutheranism - a-j^JyUb) oljJij oj^iJi yLS'iL-J^-ij 

015" Lo I ^^iSvi t a~-JIj 2djLp 0^ aj! Sj^SCil ( yLS") o^lil j^pI cjj gbi 

J I /Li ^1 IS'jU 

L^jL^u jlS" L_« ^ji^i (Katharina- L_jj^l5") a,.! ui .4_jLS'j ( ^fLO i_-wva>«^ 

^a^s-irLgj jW'ji (j^*-^*-^ i_s*J j— >t ^' A*ujl*-C,( 1617) ^Lc- \jjj\j\S J a) 

^Ij-j.' (jJisij al*~-w« ^ aL ji? oUlx>« Jl*jj i\ £IP 

iiiL"( y LS's ^L-)^^^^. (James A. Connox- 

S^Jkij Ar^* <-^ ? Vl>- A~oiJ ( yLf) Aj y> A^J^l 3^iJ-l 

^ dl l^iJi 01 ( jLS" LajUlS') i*^ ^ 4jwAjl j iA_^aJl JUu)) 

Jl JJL^-I J ^Jl » j^i 4 lj<UI ^|JL»JI j ^jiJl oVfj*>l iJi >J«sI 

pi. j3l ol jil JU*j t /■'Jl Oju 10?- 1 j JUJ-I ^ ^1 jS» VI XiJl JJW- dlL'j t J*«5l 



li^u- ^Li-JjjJi ^^.iii jUoi Jj ^Ji^s M \ (^JJi j,i_lSn ^-l-Ji (j^ J J ( j- , "j u ) iii ^ - Lutheranism ( I) 
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iUk& J|J-~> *j UaP Jsli^t j 4*P& 4Jjwj jdlljij^.k?-'^ 

J«_«_yi)l OljlJil j» ^ 4u yLp <u£» j^Ajl OL— i»b 5 ji?U 9 jylf-y-^Ai 

^UjJ dlii ^j-^-j (1621)^ y* j b iJ UlS'^l jo^i ^l^-i^l f 

^il iw-jJjtxJb JjJl$l5l al)Us> CU* 1 J^^J <j-» <^ J 
V^* 1 *^! ^-'■"■^ 'C 4 ^! ( -^" ^* 'ji*^ 5 cjj^j ji <uj ^iis l)L ( yLS") jipl 

A .Hi 3 

Jll« L^Ip j ijt^ail aJLs- *p jUL> ^jIp I JLaJI <uJjUj ( yUf) *i jjLp ^j^—i 

j-i .4*}tkil y>j (ji ^UaZ^I Jus l^ilp ^1 2uLJl Aj^^I SLi-l p-^y! J C»jUii>l 3_« 

^ tJas jL^Vi ^ Jsl Jo*j:.^m j (Tubingen - c^.y) 

^ I jl$>- 1 L~»Jl ^ (Graz ~ jl j£) qj*-* J* ax-^ jju a^^jl* ^^$3 j c^-^xS" 
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4~djJj apUSI l^pOaz^l Iji^-tj -p-i**-^ <3^/^' *IULl*j y^-f" (j*- 1 

L~*Jl Jl 4iUx!i Jl <j: J ijraJi U*Jl V~jjJJ j <ju>LJj\j ^1 

(jl ^S") AJOwU ^ <U e LL a c-Lul ( J. ; .a:..-Vl Si yt* j ^Jlkil ad j ^>tiJb JjtLiil ^ <bi <UP 

<LLb>Jj _jll ^ Jb^AjtSl JlAAsi-^ l ^jti J y>- Ujyt« <djt>- (_$ jJl ^— 

4jtSlls> jj^-J'- aAP-L» Jjijj cA^-L^Jl <±j! A^-^l Jl ^-aU^li c ^J| L> c^>- ji y 

! olSw3l (^aJ aj>\ jo-I i>- j3 j <u5_^o> ^ ^ij JLSl ^Vl 4JI ^iw^ o~i-u<ai cdi3i ^ 
» ^il AjbS"^ JJLa .a ^^liJ cjL^>- j LgJ"^- y v_~^Jl ^j***. ( _ <r JLS') < aJi 

(DeFundamentis Astrologiue Certioribus - ^sJ-l op! ^1) 

oJlS"^! j*~^j^5I ^ 2iS3Lijdl ,j— *-* ^-vsil cS-jJl j (1601)flp ^ j j— sijilj 
^JlkSl ad y j j»_ i >cjJ3 ( _ £ ^i>- ^^-^ ^L**' ■> y. Aiipl ^^MSli OUjJl ^ *=^j 

c& jUiu ^Lj ( _ s ^>- _j je- ^j-e-\ cf U5i ^-iJ ^ a (Tertius Interveniens - 

^jlp (jl JJiXpi ">U C 4Z^JjUjk (1>I J A__)l yt! p_w>tjji 0|) : jls Ov 5 ** J ^— *" 

j»^>tdl ^Jjo 2L*ul^LaJl aJsb-lj clSUJl j iOv^-l ^ jjj jl_«^5-l Uli ^yi^ 01 v_iwiJ-l ^_5viil 

.(5^Jl 4^>Ui3l jil J>-b ajjjl Jjij aA£i>J>1 4?rl>-aJl 



t « J ^i^u^ p ^i^ljb-ijj^^L.^^Uj JJ *U(f.w.l9-.f.J70) -PubliusVergiliusMaro (2) 
ii_JUJi i-t _,3 J! ' yjJviiUSij >_JaJi i^i jJl. iju .iaJU- lJ»j is jj - i^Ju ^ -(Aeneid - 5jI_jV0 ^ji-^'j 
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The Sacred — o j_£U 2Uwi«li ji ^Vi):^ ajL5" ^ ^° ^ ^ 4< ^ 
J^-^ ^UxpI JZ) :Jj L. (1596) ^ J j y^ii j (Mystery of the Cosmos 

oLs _^ C^S" Jaii XiX^aJlij cSiX^aJl; ^j"^ jJJij jJ.L^-Ij L^Ij-I^Jj q\1j : .1^ <j"jL«J 
~tU^Ju^\ Jl£_i6^ i-i^ix^-il 4jL«I j3 l y^> d _J^Ji ^Uaj ^y-P j^aJ ^ (^p-LS") J— <*x-*l 

j--^ y D (Platonic) v^l. {.L^Vldii:^,^ £l >Ji ^ ^bdl sl^II 
Euclid (325-265 - ^jJi\] Juli ^bjl JJ^ L«> ^ ^Jl 

<_S^Jf j.lUr- U.Ji^r^rT USal ^:*2 ^ C ji <_£ JUl j^[(.B.C 

.C-b-"^ ^~j>d.\j L^>- ^ ji*S- l ^>\ J . ^-Ui-lj l)1 «J ji Oi*^ _J *— ^"J*^ 

ju aJL^Lijl oliLil i_jL-J- 4jY _jb£ J ( JS) *J ^iaj ^ ^Ji 4_^1p jjj L. AjJ jf-^^i- J\ (j-JpJ 

Looiji ^jjs^ villi (JlJ^^jl JjL>- *ji jS'jj 01 *>Ullj^ Ajl YUL^S"! ^5"j^w»jJl 

i_j ^Sl jlJU j c J^aJi o-'Uis^S" <_£ _/>-Sfl J>-b ^1 _^5>Ji ,illj ^ JLjJbtll 

, , isu^ 0j_ S" iwJ ^r\i ■» JSjUaP ^Jfcj cL^Jl^ ..,.<>. ...Jl i S"l ^5" 

* J*.^ J ijUaP JbcJ *jL. j ~&—kZ^Ls, cJlf ^1 i__S"l l)I ^S'JlILj ^Jb^-I j»j . I j 



ijLf- Plotinus (204-270 A . D J yS ji - ] <cJL5ft ^ »i ^» j_J_i3i Jl a-j -Platonic ( I) 

i 6 j 4 ji »J* ^ J^ij J\j£±s. l^i. ^ ,^5^ iilki. i^jL 5-__3= JiSLt! 2— ^- J* 

.(,^r>10 .U _^UJj lj-_l.t<L 5-.JL^jL Jv^H vjU! JlSliVl »^J> ^4- -Li! . 20 j 12j 8 

(.f.J283-323)^j^^5>j>l*^>!^i i j(f.J300J^)%>t^>l^^jUa ji -Euclid (2) 
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ojyjsu jjsj jjwaJtJl J _j>- L^Jl jji ^ (jL^) jy*.Ju ijjLS3 jv^iat liJLJij 

:(Mysterium Cosmographicum - 0 »to. jl ^J) 

JS&iJtj iOj/Jdl C-Jl Utdl sit <Jt£iti i> jfltj^,— Ml b>tfci JJtej 
.lay V c- }l Jbrji*jU Jl£i&dUs J^jU- At aj^dtffcaUbijg 

Jl (H^iJJ oU-jt iftti (jS^I (»— <J)l Jftj) J £f> t^M— J Jj (U)U» 

SaJl^V^'J^ j^» ( ^^l^j^-OU-#( v W»V»(i — all jAj)^ 

*r /fl 34_Pi2)t ^ i f^i j « (Hexahedron - 0 jjXj>\ „„C^ i) 4-*/ 
u-Ur ijJUsa- i^j jAp^i (Tetrahedron - Oj^i/sJi) 

ijwli jwVi r -J)»<^j»^j s (Dodecahedron-o jjju \£,>jjS\) 
</j (»— udt j 4 (Octahedron - Ojjj-jb^jVi) 4s- jf ^u* f — *li 
jsH j£a1i >i0 1 (Icosahedron - 0 t*c- j<xr»ii 

(4JU-— ) AJ)fl sL-^ -Jefo^jii^Jtyt jUspV j <J^j («Uaf 

•JUrljSj ijefo Ji <(pj««>Li JlSLil J*-! j»3jj>»iUJijAgK*j (4>U. .» 
J>-l Jl C*Ae> Uj> dUi ^jl* *t-a j . l#» UU» SJlill^j*»>llJJSLif 
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JJJ-U-O^jl ^ 



jij ^ j uyjd *u-Ji iirt-i J*j>fi\ juJ r j 




(1596) ^ U. j^jXiUlI (Mysterium Cosmographicum) 



&WK=JI 



Jif (^viJlj (Ji^il l^rj (12) p L^L (j^i S^S" aJL" f ^1 JUl 

• yj- 51 3 J" J^ 1 OH t 1 J"^-^ 1 ^ J < 2 °) 'lT* A C^' ^ t 

. v_-S1 oh sulkull c^IpI yi3l ( ^LS3) ^1 /Jl c-lL ail 
bjU* Lws y JlsJI Ji. as o\S yjJl <jJU> yJi) JlS y: 01 UJj>- ^1 j ^ikdl 
a JHS\ liy^ ^JLj cj^iLnil j Jul ^ JbJuJL -^-ibrj aJLp ( JLS") iJl^I J_aJ 

a jiil)<_Ajt<ii3 a ^UiJl ^jllJ ( ^LS")^Pji aii .L^> L> y j^S^i iUj 2u^, ^y. J y?i 0 Oij 

ajLJ-\ a^iaJUJi cUiaJi ^^^^(OwenGingerich-^^^-^Ojl) 

*Uas^l ^ ^t, j£c ^ JJi JL»- jJl wjUS^I « jLifrl jSUl ^031 j ( (0 *b jlj-t) 
OU Uiajj -b-t diij V US' . v^U^I Asr jij ^ 01 1 Igo i»- — ^1 

Jjt Ai jfiii^ C)»J ^ 0 J^J 01 J f jJl 4J.UJ1 a._-aJU ) l -JyW j ( JS) 

jJl (_j y>Lii ( J^- > iJl <iJUij (Lgij^) _j fe 3 o^--'-^^ t:: ^ Oy > ^ :^J, *' Oy. ^^r— 
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r . J 350 Ju- ^Orca-lS^-M^lt ^ Jy dl j ^"(Timaeus^jiW) 

(3)^0^1 




4«a$a^y UU»iH (j^tU^j »u« 



[ 



Tetrahedron 



12 



Cube 



12 



Octahedron 



20 



30 



20 



12 



Dodecahedron 



12ji(H>»4 



30 



12 



20 



Icosahedron 



20 



.(^ jil) . 1—1 c-*U>I Ji_j i_» jill (^^.(aayj j jLJ _j <_» /Jt) ii-oJlial S-ijj*J Jul? — TimaeUS (1) 

.(f^jSX) .(Yu-Gi-Oh 
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- u-^L-) ^ <> cr 8 * 1 ^ c5^J u-j>ki >^ 5 ts-^y 1 ^> 

t(,jM j^yjjS" j li^j ^ JS" js*U- j_» 01^ c^iil . J 350 <jl ^ (Samos 

( 12) J» <S> j^sil j ^1 _) ^ j l^Ll 3.«k::Al ^U-^Jsl jJUt ^ ^ 

. J AJlill .jJty Vjli UIj-jjI jj 3U15I jLfcpI<J^> jJ5j laJ^j^f^^.JSjjs^^jlp 

jjl ill i *jb£' t - r ^ is^*J ( 1 597) f t-P- ^J-*^* sjl^it 4_iL. j ftUlc- j A_»£>- S-TjUi^ 

US' .2L.JLiil JU-Vl^ilaijl *it ( JLO ^Mj cLi^ L.UlAl » jl (/All (jJJl*) 

jJ j J—*5l iilJb jUf jJI j c(Tycho Brahe - oi^j ^jU) ^1 a^j 
43lo- j ^Ij j ^ ^LS" SOU* ^ jji^Jl * t _ s JJt (Gingerich - J*i s-Jl£5! 

Lf t_^kL. tiUlj 4vs>Ul-i 4JL>x> j Ju^U^sr^l 

Barbara -jJ^« l jbjU) *»!>Uf si*^ *iJ\tli **r\jjjdj>j ^\ tCr 3 -wlf 
^o^^^^os*/ 1 J*j?ofA»^^4*— JL0j£--> (Muller 
c.uUIi^ 4>Uj of ^ jp-Ji *JU? of VJ . ! «*»«3 cf^'y^ 3 jJi 

jl^ai J jV( UgJiU-> pbf o j«U Of -U» l^U U Ote jmi t 5_^li-\ ^L»- ^ ^$bJl 
0 j&Ww U l^i jv>^X-£ j >gTV>< »;j Uj>SU?<JU« J» iJjif Of Aw 1 gft.Vij V 
Ofl^<Ujw^l>A»j.^jjl J ^VI^AM>JtJjl^^jOjl^l^jlJU^ , ^a* 
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<u*ii ^ <&>o jjy Jb \ y^as- j (al y) (£J&L~j> Jl>-15" (1600)^ 43>L>- 

K~j21a Js- jb>- j 4J Lii^- (y^)^ (1601) jLJl^bJl^ial J.J*y> lij tfljlJ— * (J 
<L^ y>- ^JLc- L_gj y^-^ vLS'j cJ-i-i -LJL! .wL^s ^il iJli ^ ^-^Li ^JlS" 

jj~-Jj a yr?,, ...St a jjj LgJ ^1 j aIjL^JI ij^Jsbiil a y£3l ^yc Lo ^ y jj y ^JLf- ( j~*J^]\ LJL\J 
(j! J J <cdsL-J J j _jS3l i^iie- d)ij j^JlJt j»j'b yLS" JjiJ . L$j y>- ^ys y^}\ 

^jIp L^S" y- J^J c i3L~-Jt ~&> yJi* aS" yJ-l 2LLii 2u«JaA apLu — U (J^-^-i _j — 4_iLiJ 
01 j JjV) : J_j-«i ^j^~s L^uaLo j t gg'^ - ' 3l.r.r<l aJU- t« ^yo A^^J^Uit* <_$ yj 

o,.,- 3t Lg-^S"1 ^^.^o-iJl (_^Jucj ^ AjLoj ^ l) yxjt j — L* y&y>- ^ O ^^Jt aS" y>- 0 

L*j^~j IL^JsiLjt* a^JL a y ll< — iJiJjl j yilt ^-J^Jlj ^ycJjtJl ^ j^g all L^J y>- ^ « 

.(V^> ^1*5,1 -k^^-Jl JiiJl ^y* apLJI tly>-i 2ilS" aS" y- £t^J U5" 
<i>"}UiJl a^£jJl 4_lJ lyl ap-L^s ^1 ^y^syJl ^ya yLS'^yO jU-I J^i j 

^yb (jijh* Jl _cJs? ,JO~J jUai^l iw^r ^Uul y>^l 4i j l^tJaJ^j 

• ( J^^Cf ^* cjt-i^jj 
( 1605) ^>Lp ^X; A^f-Uisr^l j ^L^ii ( jL£) aL>- ^ io^il Cjlk?Jkl ^ j 

j^p V ftU-Ji ^ v cfiJi j (The Nova - -o-uLi oiy*> su^ii 4_JLi« ^.-tj 

De - Jbjii-i j^j^JI) 01 ^jIS J-*^ jJ' j jif^ 1 *>\£ (1606) (>L_p 
aj ^-^i _j wb^i j^^Ji J 4; us y ^Ju aJ ^ut cfjiij (Stella Nova 
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Astronomia - dJULiJi ^ ^ juj^-I) 01 >». ^TibS" (1609)^ J j 
j ^ _^Jl <_. ? yJ <-ujU*9 dilj c^\j\Ju> J ajL ^kj *J (jjS\j (Nova 

.(s-tfj&l tf> ^liflj J/tf JLS^ls) 

• Oi^^ Jbu U> jou Oj^i U jLe-jw <u^J j (1611) ^ L-*- ^ ( I jLi.jLi) 4^>- jj C ^ y 

tjij^j ^ jVi ^ii (Susanna Reuttinger ui j j^) 2_juJi oJis'^lL' 

<uJL»^>- jL_jXj>-I ^ ^ *~J- J^J-I tji*! (./— ^") & ^-"^l j 0 j oJJizil J .1 n^j 

^ ojI _^i£Jl ^>b-V Lxjlij UiaL* L-»Jr 4~_iJ aJ^j ^]s> jSl JJl (I— il j 

J^>U- ^ 2u*iU-i dilJ tv^Ji -LuL-J (Gingerich - ^-^j J>*£) **-Sy 

: J ^Li i">LJl 4~~jLlj ( Lf^" ^L- 1 J *^>-l ^ 
SjyaPOb-lij^ JijlaJl j (J^l (ki-^aJO ti-Vji ( JS) Je\i\ Jj&)) 

frl >JL ^ U**>U <u^J( j^iJ* (_il»j«5l j «a I j^f I t_^i £j<i j . aJ 2by 

l£ J s -~i'< ! £»"'j 5 J- 4 Cits' 0J_j .. n liM *ssr_jj jlr^-Vi^ j**-! « 

Harmonice - ^ Jl^li o p. - a k»ft ^.^5 ^ ^r-^ (1618) ^ j-^ 

a_5)j>-L (Mundi 

Aj i " jI »1 » «lL«»JUj L*j) S->*iwU^Jij (L^jIpLLJj I ^ ■ ■- il •^ r ;) ^ji***! ji>lS" tol j 

^il 4JjtiJ U j) ^j>eix5l j (a^ i^Jliil <( i ^Jls (j* " ^* j) J-U-^' J (*— o-w~5rj 
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( ^LS") <ui All }J o y'y L« j c^jSfl 3U>- ^ »L-»~J ^ v_~ffl y>S\ 

Uj i5li <ub$o A-JIS jJ6 *_^pf j tp-JaP ^j-i ^ (j j-**^ 

J»^> j) <uJ5 s jUiPj t<^-jj i-J (i L^i Ai OIS" a] okfT ^ aJI ^ j^p! <_sjJlj c-^l—^l 

.all ai^3I ^1 2UJLiii a$L$1S (iJiljl 

^JUaJl ,j««>- J ^ Qrty^ (j^ £ri J^^-} 4 ! J-* A>iw2u, la~^P 1 i Lei ^y«l J » 

■Co^Sj Ajtl ^3 jlSCVU Ajl) l^i J_5l ^1 A^jjJl Jl 4Jil Jl J 

(Tabulae Rudolphinac- JL-L-Vl J jbJrl)<3l>~ I US' 1st ^cj (1927)^^ 

li (1) jJ>li&\ \^j>JJ^lJ\ As o\£ cjL. jLtil j ^LjSQiii J _}Usr ^vi^Jl ^Lp- aJ s.l_?r 
^>ejl ^51 y ^jA C->lil (o! y) cl a ^JlLlS" i—^U^jl ^-^o-^jj . C—U- <U-» A£» ^-^P <_Ju^j 

aJL>- dJL-j i_jLv!2J (^'j Bjwaiii AIll 

lft<l5o ^is ji j Jl (Duracotus - ^ a^J ^>li> f ^ 

i—jl^Jl \jjs> ^Jj^LjjI cLJ j .ASjl*^ j AjULL^I Jl L^JLa Ut^vJ J_ jjjI j (1609) ^1— P ^ 

i^JLSi ^ (c^l y-L-Jl ^JjLrfs) 0^ diii j AjijJl j ^glp ywJl a^J ^L?^ o i j s j'j^ 

( jJsUiJl ) ^yajoj <L<2-aJl Laj iju <^->jli o>LxJU» ^jIp 4jI i _J& I y^ c 5 jJl 

y>jll Jug t - J -A ^-^a ^ij . LgJljl /pI aJjUt «.Ljji Uj^i. *>Ui ^n^pl ^JJl ^— «^l 

^ jl o jJi j 5U j jju VI alolS" SjI j^Ji ^ (Ludwig Kepler - ^-LS" dJLJ^ ^3) 

JLJUaiJl C^>b- ^Jl j cLdiJl *i ^-1 Jl dUiJ (jJU-I) j .(1634) f U ^ vii-Sij 

jl j 4j1^jl»^'I j ,» j yi-l OUjJl ^JL_SS tUis ^1 ^jIp 015" ^ii_iJJ j cAii-*jl_j j 

(J- 4 j«-fJ U-»J- ^Ij-biiJkl ^ 4jiplv2_« ^lp^>- j^fts-liapl y*"^l 1w^>-^Ia>iI 

t ^p ^^oj^LJI >>\\ j a^JL 1 b Jj\j ^y* J^A a j y>\ ^ g"l yisl i j y ^ g ■ _^>r ^ is~*"3-)3 
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SuJip *L'L» ^UlS ^ & J_yj£ f Jul* _yJijl Ol^w" Ul .yLJl J Ol (J^*^ 

<J»ds- ^Js- y j yutS SLp-i y ) JLS" ^ y- -laJ .JbytJlS y£ 4jLL» i jh>v ^L^-^l 

L^-waJ ^Js- Usl>I Jj.Uil ,y y <u^Jj cdAlj jj ^y 2^<slSI J>\ oj Y>L*ll JS" 
^y ^ ^.jgj.ll y& jjlii olSj ajLi^l ^ \j\ju>\ c^i^utii ojIS i^vJLiil ojIjL-J-I l _^ aju . 

. JJIL' 5JUU -mljj 

» jj or ~J* j (1930) ^Ip ,j4 (Regensburg - iJjy-^i j) ^ jo _j yLS" ^ y 

. (1) (Oy^Ax5l <_j y-) J}U- jbu 

Jls-I Jj> <U»J J%Js>\i t>y>£ cUji\ j-ZS j yjl J\ «-JUy" V _j V J-y. (1 

A^Uil AjA-o^i-l oJ->Uf .Asj .ol y^JU IjJL>J (lyU yLS" 31) y^ij ^ j _yJiJl <^j\a ji 
Jp Uu\ a-^*I jlkf US' . ( 193 5) f L_p ^ dlL' ^ ui-jW u^s^ 1 

.Ajli^ ytiS^cj^Jj tw-S^S" c->U>ji 
c l _^_i^i k^Si yCSl *S yL A?^i5l <Ujl y k_~~~J ( _ r J y^^jjj f y^ ( y^S") 

L^ip jj^i ^yCc ^Jlj (SjjIjII y^aJal**) J"2L*^1I_j oj^-iJl <j^>Val«il ^y AjJuJI <l_J| 

:JUl JSLiJb U>L,j 



M = E - e x sin E 



Jdjt* UU>-! J .As j) ( _ r _~«~iJl J y- i^S 4j jlyl iS" yU jl J__L> J J^)u> - M J 
CJ J tw-S" ( _ s JaJ CjL?1jb-| 2J">U]| <_jUJ- Sj^Uil oJufc ^y oiLi^VI (j^-J 



' V X J *r^JJ 'j'j^ ( ^->i l j-' J-i—ij -The Tliirty Years War (I) 
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X 

To* 



10' 



Charles F. -J^ - . J> J jLi) j (Ernest Abers -j^.i c_~J ji)^ JS"^ 
ij^>i jV^i^Ajut^ li ^Ls" jjL^aJu^i (as" J-\j 1>W\ c ^)oy*ii u^jbS"^ (Kennel 

j»J&JL>-l ^Ij^I^lj tjjiM ^jif- t g ■ £.1 *JjJl ^L^p-I olS - lij L^L>^ j l^Jl J _y 

Lu Ji. 0 jj£ ( JLS") dU— j 01 ^ ^ "^i c^Uil ^j^-Uil aJiU ^ ^ VI ^-Jl^j 

a jjJLS ^JsliJ-l ^^-olJl O 0 £^" > ' y J J *-^* 2LJ j^Jl 

J,) j ajJl>Jj ^jlf- 2LJjL* SjwLij jli*l b *JL«JV1 ((_IL_«j j AjU^j) .oil L^- J_JJ 

(_s^l cjI Jj&Lill ^1 j_St j oUas-^iil JL>- ^ja^Z 5 2— *l 4^£L« ^1 iU>- jjJl 
Ja~JJ ^jit L^s^l^- g-i (Tycho Brahe - *\j->. ^^>) »'*\ --»\ 

. JjJli-l ,_^L^ll o jij i^wJkl L«^X<j^c- Si^Ua^j Lo^jjbJ ^jj^ 
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Ahers, Ernest, and Charles F. Kcnnol, Matter in Motion (Boston, 
Massachusetts: Allyn & Bacon, 1977); 

Caspar, Max. Kepler (New York: Dover. 1993). 

Connor. James. Kepler's Witch: An Astronomer's Discovery of Cosmic Onler 
amid Religious War, Political Intrigue, ami the Heresy Trial of His Mother (San 
Francisco, California: HarpcrSanFrancisco. 2005). 

Gingerich. Owen. "Kepler." in Dictionary of Scientific Biography. Charles 
GiUispie, cditor-in-chicf (New York: Charles Scribner's Sons. 1970). 

Stephenson. Bruce. Kepler's Physical Astronomy (Princeton. New Jersey: 
Princeton University Press. 1994). 

:^LUij f I jt i ltM& jltii 

Johannes Kepler. Harmonlce mundi (Harmony of the World). 1619 
((*JU)I J^Lo) AjLS^* atVuU 

.l^ab y.lf^d jlK V^Jl j V j£ll£>iJl Mct»! iSi'tJ^r 
Georg Johnson. (Why Is Fundemental physics So Messy?. WIRED magayine, Feberuary 2007 

aX-uVl^ QbM^j Oil .(»U^V< J jJQ^ () . y,» ,,,. w - ( J. .aJ -tJ^i ** ftj ^jJJU /«( j&ll 
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gfo Ajl «tJl Ojli Oju £)t J-»f ^ i$ U- tltf" t»Jt* 4> Ojti 

James C. Davis. The Human Story 
((jUiiyt2ua2) <UUSt>. rtUT?i4 

i>» je^' J! ^ ^•** Jl ^A»f JiOt^ Ait Uk .( G\t£~liy> US? It Ui_> ( jJJtyjd) 

oijUli ^ ajL^fi^. oUjU ^ *i i«(AstronomiaNova tyk\ diuii <J*) 

Thomas Schirmacher. (The Galileo Affair ■ History or Heroic Hagiogrophy?) 
Technical Journal. April 2000. 

j^j^/j ^jjtti sr -s'ji jJ>^ ^ gtf aiu si^-j (jJLJip) 

Ufi 4lU»l j* 4(# _*LJ\ (jU-i'iO Ji«j-»r j 45 je-^i ^^0)1 j *^Sj\ ^1S\ £itil1 LkM 

Jj,i (lull i^a-li .e'ijw j«.f jJLJic. j> dJoJ j (1) (Epicycle - J^~~i0 



l _^s^lM^ J ^j^_>^^^><^^i^^ui ^-Epicycle (1) 



— 169 — 




J ftUj-iJl tiji- X*- J\ jit JeUJlS'^^l } DUjJl e-Jl jUJ( Ob (15 («.l 2U» j*r>t) 

.Uyi !&£i dUi ^ Jjtij 4 £>j£H 

Arthur Koestlen the Sleep walkers< A History of Man's Changing Vision of the Universe. 
(o$£lt LUy4&* ^ojlj jjjG 3ua2 - j»Ut t i|.(jjjJ»LuJt ) jj* i hlnTtfl* 



^"tsju-l - os-^M c? »<* i ~* Ji^jijl* U »l j-^Jl 5-j-j»r jJ — Eerris Cycle (1) 
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SnelTs Law of Refraction 



:1621 LLJJjA^g 

. La>L«SjI j^Uju ^ j Jt)U- jlil «. _^aJl jL~&l Jbjij JUau 

(MAXWELL'SEQUAYIONS)Je o (JOHANNES KEPLER) JLSjJU* 

:1621 jkU &ld^'f > 
- aj'i/Jijyjj)^ (Nova Scotia- LJjSC-liy)^^ jU*£*l j-jKrtfl JjU-- 

. (Newf oundbnd 
. UUt ^ - lj» JjVj - UslLJt j - 
a-* *>• ' (Mayflower) j-jU s ^ j ;l— JJ s_*!jU*ii s_ r _s^iJi ^j^t - 
.a*^. aJ^, ^ I jd&l Ji aJUjtJl i^J ^ (plymouth - ^ yDU) S^*z_ 

tL$s>-l jl ^j^Jd\ ***** L»jL-o« el£l ^ IjvJJ ji (ljL»S\Jl) aj ^JaJl jii ^UJ 

AZfrjwj 2J jli* l^foU- js«j Wj?- AZfrjji »jlaJ d)l c ^JaJi AsLLiJl il jil Ails' JLvsU- 
e-lllj frl ^$Jl ^Lf Ja»- Jlip) tjJa-s^l ^li Ja>- Jl_^ULp jL»5jV1 <±jJb*»j t^lj-iJl J> 
Lij ^jSr jil L^jlf jiii US' to jjj— » <y «■ ^JaJl joyj a>-jil a»-ljl js-ia «JH** (tA_l» 
•UjJj.SjIJlia Jl Jfl*»j ^ e-^JaJl j}f akii .AiP- jota^j Iz»Vj ^jLj 
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~*S J- ik-w. j j-^j. (Concept of phase Velocity) jjJJl k-ijj U_w. 
VijLi diLJ j^k!i j\ <_> iuy>Ji Ji ^7=- o* -^yi (Sinusoidal) 

a j jUJj Sj^Uil 4S"^Jl <Jl iiJL>L*i j _^2J J ! J^l Ui— (Ji ~~ S_1?L-^ j — 

fyf.j OVI t <3I ^J! ^->-U.., ^ip aJILj a j^Jii aSjj <_£ y d^>- vil*>dii 

iJ yxXU* aSj jJl 2u JLo aJULdl CjL^ ^II iL~L* 01 . . .(jy- >■ <jl a j*>Z~j> SjJbJb l_> J j^p 
i 01 j ,J>- - Oy^Jl <Jl »— o5" 1*5" l»lc (V p) L_*jl Ji* j_^ls h-\ jU <ji— «Jl 

. is ^oUtil L^Jjjj j L*^ ^ J il<A»f LiL>r a y>-iJl *^JJ 
j^s^j ^_$J jL~£o' VI a ^_*>Us> jwJJ <^-0.>j C(J.J^» J. t-^L-iJl , j ajbj J"}L_>- ^ 

ejU&l J^U* ^ (1 .0003 £SlJl j) d^l ^ c_^i jLSj] J^U, ^.LJ >Jb j uVI j 
^I^^JJ { jt r ^> s i (y^j i-^ _/» p-fuiAil jiiJi i-3 oji (1.33 £— SUlj)tLil 
^x^lo^u ( ^L*sj O^J^j . c-LLl ^ " 3_sL>- wUp a^Lij ^^^^jl <-^5 ajIS'j 4J j^^^^ " ^* _j^-l 
^ ^jjtwst ^ (jL«^Jl) ^ 5 J- ^* O^j ^^-ji 01 «Wt.mI ^31*^1 ^ a^XiJ^Ll 
J,l clil I^jjjU^ J-lp , g ; .p? J,l aijl jil c ^Jail i«J>i (c-U^J^ jl) jL_^-^j"V i^-xj VI j-* L_o 

n< sin(9| ) = //.•> sin(0;>). 

Or »_->L*J- ^j^jtiw-j <_c jJl j ( i _j^ i ~ u 0 ^"Ij i c_? jJl 0 ^jLtil <*jb j,^J c^>-^ij 
jiSl 0L.L iLLJl 2u d jJUl^.L>) .clil J,l c\ ,y">j5f ^ <■ y^>\ ( jL_«^Jl) 

SjjI^JI Jl j-Ji ^jLillj JjVI li^ ^1 jL^ijl JL.bw (n 2 j nj) ^ JS"J_lc L^js 
i (0]) *— ijlyi o*^-" (j**!-^ ^ j-«jJ1j ia_sLvJi c j,,'^Il ^^t^ Oy S J J ^2i>J>l 
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L*jluL«> ajjIjj ^>t,m..») -I 2 -*' jil <J| JjV' k.u "*iLflZil> (jvla-u jil t ^Jiil ^l-*-* <3tjJ->-l 
. jL.^i'VI ^*^Jj <u!p j»JliJl .> j^jJij ui^" <j"^ Cv. ^* 'Jl (82) 

L« jJ l^J ^>--> ^ ip * j Si isr «-Ls*Jl j * (jL-^JVli) •> j)./? all Ol< y-S'JlxJ 

a ykUs jli (t Jaj) .k~i>j Jl Ja^j y cjjail jj aJLpj clg^&jw jJJ ^glp ^Jaju 

J.LjLl i j^jJI yfcj)J^Vl Ja>- ol—^L * i>- >-* o^J-*^ (jL— <^VI) 

jL-J^Jl ^jLoUtA ^jif- ">L*si >_*l ^PtJVI jlJ-L° J^1*JJ . (^« _yil UV. ,j«l*Jl ii>- ^Ip j»lill 

.(J^) oyii> LojT oj~j>jj (n2 _j rii) Oi^y 

b-l jl) ^kJ (5 jJl J^Ul <bL £■ Urjjl jl tl_^Jl ji tlllS" (n) "L. (5! jL-5ol J^l*^ ei-^j LJl£.L 

ju^u j t^l _^il J lf>iji Ji v-> l*l>-b V-^^j (Phase Velosity - 

UJj .2L,ljjJL ^ull y-T^ll j jJatJ* Jp -^JaJb - life jLJ*JVI J-*l*- 

:*l_^U j t (l) jiiJi (1) jL.jJU (589.3) J>h « ^ ^ jA 1 

.(2.419)^ j cCl.9-1.5) : c WjUj t (1.333) :JJUi *UJj t ( 1.00029) 

James Clark J-^-^. iij^S" Lr -~^) ^JU- ^L^VI LjjiSOl 

jU^2j ^jJJLit j jj^LLyJi jo yliii "^S" tiLiuiV A~-JsU*lij 5— JL y^JJ (Maxwell 

jjSJS Lo^iLaXjil L*^ - .<L~-Js>Uiu>j y^jl _jll u-iJf \J&r ^*>l J (Jliij (j^-si* 

J^^J& OLlj* ^S*J (^jll^l jJIjJ^aJI jlajS t-yjaS\ <J^j^oj jwolJ j C->Li ^iaJ 

j^j^r\ Ml .(1678) r ipl^>^ ^ [(Christian Huygens(1629 - 1695) 
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Jlill ^ i^i i a JL_» jL-io^i a yblliS a*sLJI aJL*J| ^L_LJai5l i3l_L» 

"^-^ <J_}/^ f ,j«l^3uVl_J jL-^JVI ^^j^l C->liJ«' tL»Ip 

JjJj>- ^jip Ji yil* (jlsllC.j i« jjjt* <_C jJL >J^>ljl>«j!jl e^lrU. ^1; ^JLiij ^^j^l CjIaJs" (J^>L>- 

l\n . U.„ ^ Lis" ^1 e^jaU L^J j_^c Ji5^Jl o>VU-l ^ '■->«: i5L_jb 

jL^-» Ja?- ^j^ij ^J^"' yw^ili ^l**iJl I g j c ■ U 'i \ Jl>t "^j^S (jiii^j (jy ^j—uLjI 



— 174 — 



&WK=JI 



i yhi\ 4jti! islS" jli 2 j ^SaJl aJU* Ji« ^ Ast jj> (90) ^ j*S"b. * yjs-h jL~5ol aJI^I^V 
jlip jL*^i VI ^tiiJ ^1 ^iJULl ^ jS\ L$i> jJL*> L_Jji>- L« lil 2 

. JU-Ul JKJI ^l&uVI S yolk Up jilJ 1. 1 Jjbj 90) 

^iSotiVI <Lw*csL>- lj-Jp Jlii 4*iaS Jju <ulp 4jLijj tl is^lj ,j"lil (J^ 9 4— * j>- (_/J 

^ dL»^) ^M^J jUi^ J^l^il ^-lil Jiy. ^1* ^ J^-I^l 

\ 8j j).,^; (4jU>J Aj j)fl.,^ll) A^julll ^rla.«i ^-^P i Jjtil ^ulSsJtjl 2JLJL>- (!v~-> j) .^-1 

(J ^LoJJ o]i £ws ij^ip OjLjoj .a^iL* 1 g.^l jA ^jS- al^-b t j J? \\ iJUsfcJ ^-iV i3_/y 
A^Ja^i jS- Ajj^l^^^-^vO t _ 5 X?- US' b<ulp J2S LJ I yhi\ ^\*S^}\ ^p-SCp^L^U- 

(ji^ ^ 2L^Uil $\ ^yuti ^ 2LJV1 4pL^» » y«>UiJl «■> $\ iJUjJi OjlLJaJl ( j_ « j 

Ail^J ^ <Gj^U-« ^ AjL^JI ^ J^^J <ji ^jUJl liJLiJJ ^jlj-l jJl ^rla.-^l j^^Jp ^Sj L-JS" 
. AJL^^Jl ii">L*iVl jL«-«Z^b OjljLiVI J-^j }=> ^J^- b*l<l^ L^-J AiUi a^iS Uoj Joj 
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w-lil ji jdjJl J*>U- o/tf LaJVI Sj j_j J^Jsl J.I v^jL. yjdJ JjU ^ LULLS' j 
.olSO JS" ^ [World Wide Web (www)] aluJi jl;.*^ aSLiJi 

.(Minimal Invasive Surgery) *aJ^ a^Ui ^Uil x^jo_ ^ jJl <_>y*. 

^lp WJ i <_$ JUl j yJl; aj;;^^ <_Ja_ Jj (^i _j^axi5 1 j^sl^Jl Jlj 4>ciil J">L-?- 

4t.Ui?^A5 Jj^fl 1 0 yil j ^isLJl OjIS ^j\;<sh:» o±*J> yi<S ** <J^jj j).,<?<t!l 

. <1> ji _^aJl_jJLil y JijllJl_j 

(v_j|j^Jl) y^y^ ^jp^jy-il y* ^I^sju^I S y&Ui> of o_j ji^Jl ^»i*d ^ -is j 
c->UL~» 3ji(J y" l< Lilp ^1 SSi jJl ^iJi diljj tUtl ^^wdi ^OlJaJl V^^s-xj^] jil^ST 

^ jJl j syju ^jji i5li Jaf jLJxjl J-«l»- li o/j JUL j (<_Ji. ^.Li ^ ) Sjl^-?- 
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J*U* o>lij JaiJail 2d>ci>w. 6 I _^_^il o>UJ? AjtiV siMj C~~*V Ol o>a_j- liji tC SIS' 

ybUijiVl .b^- tljj IJu*j Jljj Vt^AJl JL^-ill ajj-^> Jysr^j ^slit-l ^LkiVI 
t JUJiJl jL^J^I J*Lw o>IS al^l VI (200 1 ) f Ip ^ j (11*51 ^>^. (I 
^l?T.»l l*^- Aj^ji—^^s jbfl jl jil (lip oJ—jwbT o yjis J^i> Ji ol5"^L-*Jl kii— 
i— ->jl>*Jl 0~~jl oJjJj^ 4 j5" y> i\ y> i_Ju<9J ^y (^LjJ OL* ^ l_ Jj yLJlS - ) 4*»l>- cl «-1p 

o-i5U • ( J~**' O yl5 (^pS^p) aJjU L^J oi <_$i t<u— lil ^J-" jL— c^>*>U\jt* LgJ jl aj ^£>JJ 
i5%*Sfl ^y o>LoSj 2L*UJI OjISLJ-I j VrUr^l <_>UiS?l ^ <Jil££ JaJ>- ^y il^il ill' 
C-i-wtS" jLoi ioJjJ^ Slaj^ '.^ & ^aJl yS Ji 2uLli — y^>y£,— LgJ 015" 4_JL^^J| 
la^ Sjjuuaiil 2u j_^J.I ol>- jil ji — Jtdl J^-u — Sj jVl OjI jL>-V j o>L^s _po>Jl 
O ^Jbj^jJjl £- .LUAxou O _j-Jli <b Lli> <_$jJl oL4^I ^l jil dilj jjf- c ilS" 

.j -Vp) j (Sheldon Schultz - ^ 0 j^Li) Jii*i ^ i<_jjL>Ji iLb o j^fil 
L. (Richard A. Shelby - ljr J^ J * ji^.j) j (David R. Smith - ^u-^ 

H Aa5Ij 5^i>- olS" 4J^5j ^y>\s7.u\ j (^Jp ^ -5 y^r ^j^i £ 0 jfl' 
_^>^- U> ^yj ^ 0 ^Z-^ CjUvsI jL\ dX-ij ^Js- Zj _jU-I _^ll Ob Sjb'Ujl (, fJ Jai ^— ^ J (J! 

' " J ^ J . )^ ' O^^x 3 J jj^^Jl ^Ja5 j cjLJI j ^1 j *J i"-^ - ^" sL-ij^if S_jjI j3l 

.'^Li« L^j>- jJ ^^-j ^ytalj j -lJ 2L/LLS Lg-S if^viJl ojLL^»I jil iujU 
L5r Ul jL^VIJ-L^o-ljijIjildiL'Ji. JU-SI ^>Jl Vj L>Jl cJii 

JL^jt< Jj {Sr^- (2007) ^ ( jvaiJl oJLjJLi) Jj j ^il J—j^JsLJm Jj^Jl ol_>- jil 

y (Henry Lezec - >*) 5j>Li (Pasadena) Ll>^l.l ^ L^y j^i! i_j ^ jiJi^ 
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■u'lSj c_5 _^aJl a_j^o: (_j Jill ^jJa J^'j-ijJ^'- y^ <j J-^ 0 ^*-* J j^— 

y O j£*s> jy»y c ^>. (Jj (^jJ) »-£■ i<U~iJt ^JLu jL^Jl J^U^ oli ^ : .,1 < 

^z5l 4jL ^JsJl tl Ljj ^ j jl^ol (J—^ A^Laxii Uj jjiJlS" J <Jj ^jjK^ o- Ij>~u 

AjL ^^U^ oL_4l ^ jy^j y\ t^jJaJl ( J_ *>- ^ — 0 J j^J — Oi—^V 

^y* oJuJj^ Jl~>-t j^-il ell .J"" * y*^' i ^ J> (J— ~" <^ (j-* £T ./^ c j—**^ 

. ! ! <_iiL> ^1 ^.L^-Sfi *LL>-1 l$Jl£L.L j ^1 aJaP^I y ^\ y\ 

ULiJL-jj Si.v 5 a^b, ^ ( Akhlesh Lakhtakia - \S^i jl£\),y> JS" 

3 ^>-^ ajlLj _^Ji 0 j>oi a^cbr ^ (Tom Mackay - <j\!*-» ^y) j yVi 

cjULv*! ^»i3L» Opia— jj { J-^-" A i ^-fr y ^fr! ia~^ii sLkiJl^ 

jlil ^ yaS\ LfL» JU; ^51 jL<50^l <W> slilj ^7 Urj5l ^ UJj4 ^1 i±AiJ ^kj^ 
L?- o ^ t-l J _j«Jl <~j jjOSL Ja^^il e-Uail] 0| J^>- cLo^J^l?- 
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Rensseler Polytechnic) U=r y ^SoU _ / L~j j ^ ^ju_^Ji J ^ cs-H c~£oc 
p ^jaii J^is" L/ a^. (jSU >*-J ^k^,) jlSol ^ 2007 fL* ^ j ^ (Institute 

J^2j L>jup cr -~ S"Ip ^rlg.» ij\ ^Js- Ju ^li c-^Jail f y*^' jj-** ,4_J* -k-JLjl 

t ^iaii a^Jj .j^olj blj 1 ^iS" ;,jyiJbii jL~^jl ">L»l*-» l«-^J ^ )j j ^ju ^IaxJI 3 j Jl 

aJjjJ^I SjtJL^all il^ii ^k^u ^gip^ ^iSou VI kilSi Ji" y^J <lJp J 

i ^ *iy\i 2>\ yt ^y> <Zj\jlS? a,AP ^ O y>^> y> ^U... ^l^o>-lj j ^5"jJj Ju>«-Jl (j— J 

aJL* oVi ^ jUJl <^4> c( 1 -05) 5 jJ^i ^ (00. 1 ) ^Ul .1^1 ^ 
. (1> L$Jp ( ^^j-VI CU=»Jl <_fiJa!l 2Jtku ^ A;j^i) J ^JaJl aJuXi j (^j^-jLJI 

^ — J l» ->^>- J ( "l/* ^^-l A-^r J J-^ («-^ (jJ-^*il j) ui*— Jl -V- 5 J/* 4 U"^ 1 *! 15-*"^ * 

(^L. o>i jjpJIS - ) 5J^Lf!l JJllI f L-^VI ^k*. a^li-l UjjJl .iJLt iUJL, o_^*>j (J^ LUb) 

M Ju^Jl Jjvilb iil j : ^)ij.^" ( J ? 'c5^°"|i ^-clUr.J j jjjU>tj aJLpj c- jjai! (^y'-w 
jLf- ^Loif-Vb ^j—wtt-iJl i y_ ^^ail i.ji^i?- jl (p ^ (^J^l (j* 1 j5) o J fcUu> a^_blli • 
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Ajells^Jkl tjJaJl 01 j5f OUiJLia jyil jaS" a js**<aJl ^1 aJLpj ^1 ( _ ; iJ s >Vl «• iJi 

aLIS" SyUfi ill" iL£j iJbl j cJlj* <^V ^—--iJi Lli 5LU, *ki Uj^ ^» (I^-j-i 

»j>"^yr y. J* 155 ' (Fermat Principle) ou/Lu^ (J,^ o jai) i3tf=-*i oi£*)lt» 

jW-jSj^I J*U. oli 5wiat Jiff j«Jl gku-- 01 l^jtil U bl r^bil ^^-S&K i^Jl 
.SnelTsLaw 

o« 3j>««H u jjJt of Ji - WJa)» *os»^*o>* J^cr*j - j* (WillebrordSnell 

. SJiUl £*a»W Of j£ff Ufw jtrf'Ull gtkJl j <J ^nil * j^aJl j JatU I «. ^all 

Mason Mc Cuskey. Special Effects Game Progamming with DirectX. 
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- ,^1^) UJ <_> (Wille brord Snell - J-^ •> ^-Jj)] <A— lj - 

i jjj> Jj] jl (Snell van Royen -j-yj OLiJ-^) ji (Snell - J---) jf (Snellius 
y£UJl y> j [Willebrordvan Snell van Royen (1580-1626)^^ OU J^oU 
Lul^J (Leiden) OjuI ojl. ^ <l^J ^aJl jLJjVI 0 jJli j*JtJl jlftl 

^lJU^tMP^lL. t ^ t ^&JL«LiL^&^ .l^i J^^^_«-jjJG 

. (Johannes Kepler - J^yu^) j (Tycho Brahe - »i j> £4) Jii-I ^ » ^ ^ 

^JL^I^^I^^j^^^iiLJi Juo jJlv»ij i(1602)fLfr ( j_*_jjU j^-iOj — iUJl^j-juj^— 

Mathematical) - J^JI <^l>- V*^ 1 '^fl^j^-^Mj 
^f^k i^lftl j </>M (Memoirs - Wisconstighe Ghedachtenissen 
rt* ^j*;u-j>l Jeo j^l ^JJj [Simon Stevin(1548- 1620) ^i-* <V~«] J*^ 1 

ol Jfju,) y> JUOflr 01 ( 1 608 ) pi* ^ ^» V 1 ,±11x5 Jji«. ^ o jX^> - 

.(HypomnemataMathematica - Mathematical Memoranda 

t^Uk jdsP 5JU vUi^ a&t jjgcfi U?Ui aJ j (1608) f U ^ J~-*£jy - 
A*«b>r ^ ii»L>b s\zJ& ^ ejJl _j 161 3 pi* ^/ t VJ 5 jiiJl ^» ^JL ^ 

.^jS/l <Juai (jxljSJ JJbJiflr Si J»Ls-<l ^ ^4j(1815) pU ^ <_j ^>-j ttMJ 

- JllVl ^LJ-I)^! a-jI^ ^ (1617) pip UjiJ ^Ij 4X^» ^ OJL-^I - 

olildl <_A->- a) (Eratosthenes Batavus - The Dutch Eratosthenes 



xjuSi Jt J^y tj&t/iij ^i>r j yUj ^tyCf-J 195-276) (^^1 -Eratosthenes (1) 
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(38500)^. ^jSfi oi J! > J .diL- ,i ^ r 

.lJu&Lujj C->bL~2xj y^i" (40^000) **3L5l *JU«jL5i L^~iJ Lb-r SjjLL« L»Ji5l aJLa 

0>AL<iI O jAl Ju ^j^^J v^ 2 -} 4jbL~^>- ^^v^-J^j j)lj7^ iijl^o ^J^-** 1 j .b* — 

.Lb! a^*j ^yi j yii L^qjjj AjIiL^- A^UiTl Oj.> cJb*- (1626) ^»b^ 3 Alilal>-I j 
jjyi JOoj .oLjjll J y>- ^y> J_jA«]I ( 1619)fLf- ^ Lij n^LSiS" yiiliJb. — 

a^-J| i_jL«J- o j^r* » >V^r ^> jiaJ ^iLijS'l ji^> 162 1 f Lp | _ r i (^i jbJl vi)Ji 

dilij (Cyclometricus- L^'l^Lij j_5ij Ji)^ wjydi SjjjjJi j (ji) 

ojj^aij Sjj^ V y oi— '"^J Ji LjjL^o- UL^f - ^UjT.wI JL_ais (Polygons — ol_*JLail) 

^b) a^UJi v-Jl — " ^-A 11 *lAJt . l*U ( h073 J4 1 i824)j-^ .JJk 
[Ludolph Van Ceulen (1540-1610)^^ oii oJ ^ y] jllSfi ^b J\ J) (jt- 

5jUJ j LjjL-^ Jl _jdJ SjjI j (%) Jl ol ji obtUail JlxiJ Jlili 
c\ ytUj) Jala (jCjjLf- ji. LjjL-^- ^Js- VJ <0L< j ^ SjJlUxJI Jj ^iail ^j^-^ ^ ijj>- iis^js^v* 
: ^iJl (Jt~ t^b ) i_jL~J- Sij^Js (3 y\ ^i'b ^ I O V->bilb Jy> yl\ 

n ~(2/3)n sin(7r/n) + (1 /3)n tan (w/n) 

.ayljJb ia-i-xil (^Liail) ^^>-»^ :n J (jl) 2U-iJ oljL-il '.71 ^Ju <L^s>- 

j5j jui 1 1624 f 1* J>U<h ^_^yi ii* 

jL-u. a jLp y>j (Loxodrome - fjj-> yUL) aU^i l~>bj i^w=> 
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L ^Li-j) .Lob oi; Ujj (Meridians - Jij^i 1> y^>-)^ o^> <s&\ j s _^Ji ^^-i^- 
*pLj*) i_^ri j-j^kli JiiTj j jSOl Oj jU-l JSLi, ^ jji yUj . (Tiphys batavus) 

.C-jIj sbsfl Jl Lob ji-ij 2L~JsLJtil <LL^ ^Jl a y \ 0 Ljllf- yLjl JLP 
ll)l ^S\.U\j_ ^_JwlA-l J .t yjai\ jL~Sjl J ^— >- Ajl?xji yfc ^ jjl ( ( J_ i ^u) 4j <*Ji JlJ \ t Ji-?- ~ 

J^>\ j ,yi >t-i lA* aii t Jlili ^ipj .[Ptolemy (165 - 85) 

0,/ 62^2 dlb jf- Ui>L;j f _yJl joy a5j 

bl j j Ja- toLLJ-l j_o*JL diiiS" (Johannes Kepler - y\*$) pL» - 

jyiLioJi 4i"^oi!l j>L>«ji ^-jSdjj ji. c^l JuJjiU jL-SliVI ^.Ijjj^ is jJLJl 

oL^Lij! ^ aj -Ai^Vl i.—a^ Ji-ij (jJJlj ( 162 1 ) f U wbrj . L^li jJl Ljlj^Jl 

d j^l ^Js- jS"jJl iiil iis^-Jl (^M^Jia;) ilibt^ OJ ti^l O^J 4_at»L>- ^ 

i> jjLJI 4j jIjj jL->Svj VI 2__jj lj 4S*>Ul gy>r ?l 0 ,J,I J-^s yil ^^Ij- Ui-I 4_!jb4 

Lclj y^ apIJjI (j^3j iLil (^^ilu) Lp- JS\ V^tS l^Jli 03 ^^J.1 bljjJl ijy Jj 
(Ainold Aron - Ojji ^Jy jl) A^l - 

^yt ^ oLlil <_j^L>- iS<S j j_S"Jlil O y LlSl Ob — t\jyJ&\ ^ j^JfcLiil j j ^> j ^il 

(AijiSL,^) ^is aij (Huygens - j (Rene Descartes - 
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JL5 OlS"lJu>> (djjlfCo) 01 t(1637)^ At«aJ-l 

^ ' ■» c) y~-i yi-5l 0 ^Jbj^iil ( _^a?- , yL ! _j 3 IjLu~« aj^aj O ^ LaJl C->IS iw^Lt^S*! J ^» 

.i3llA (aj jl^>0 d^U) ^b j y\ji\ li-ft 

I JL* 1 g - -,>?" ^jjl a5*^>L«J\ As^s^a a j j -^; t g j" j jli t j j ■ » ft ^ » 4jb>tJl ^» JbJbJl JL_> 

^uf ^ } t y>LUJ (984) Jiy- (Ibn Sahl - Jf-^.i) ^yJi 015" O^JliJl 

j»u ^ -wLi^'i (Thomas Harriot - o ^L. y) ^yj£s$\ 

((J^^JJ^OyllSl <~J>\J^£\ A^\tS j>-\ » y>j ' a ^^ t j>^!^ij^ i _^y '^5^(1 602) 
£*L>-j <_iui^il j—c- i js>- yuli4ij^a^^i5li<U^ t ^j(1621)j* 1 ^^di-Ji 0l5"j 

(jlp ( 1662)^ ^y* j (Issac Vossius - (j-jr-y JU*-*0 <jllS?i oil? ^J,l 

. (Dioptrica - )~J>Si\ o^) oi ^ ( 1 703) ^ j -m^ ^yj>y\\ 

5 ^ JjVj 8 t/* t!/ 1 '-^ ^ .3 L_Li ol y^j o yLSii i3lJU AiLi^Sl <bL>- 5_><jL^ 

^j?*^) fy»y^ "4^5" dliij ( 1637) ^ ^ (<*jjl£Lo) 4,,tltU J| jjj! Sjtwaj 

>5i (Leiden - O^J) ^>x. ^ *>U* ^ ois* t(Discourse on Methods - 

jL«^)VI obj^ij) 01 y*- \Z~£- tjVL^j t. J y- «jjL#ij <JLcpI a^I) (jjS\ yf-^ ajIiS" Ajt/r. 

^ jJ- ~J\ |I o yUU s^%_ij jj^j lJu (ajjI^/^) oi ^laJJ c~i!sUI j .(Dioptricjue - 

^,LS"Vij 5j AijwJl 3_^JI j c-s-li .aiJU» oLil ji <uj>tv' JlS*LzJl Jo Lf> ^ li J_i olS - 

j 

— ^ yL^») 4_<^b (I ^LS" 82) bjfc JaZ £ !Ulj Oj! » y\ (JJ ?-J 
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.oJiUi OiiOili ^ i.LJi aj*JLi JJ^ (1935) r u- ^djlli J j luJ (Snellius 



Arons. Arnold. Development of Concepts of Phvsies (Reading. Mass.: Addison- 
Wesley. !%5). 

Barry. Patrick L.. " I he New Black: A Nanoscale Coaling Reflects Almost No 
Ugh l." Science Mews 171(9): 132. March 3. 2007. 

Brooks. Michael. "Illusions of a Starry. Starry Night." Mew Scientist, no. 2502: 
30 33. June 4, 2005: contains information on black holes and negative refractive 
indices. 

Hung, lidwin. Beyond Kitlm: Scientific Explanation. I'lieon- Structure. Incom- 
mensurability and Physical Mecessity (Aklershoi. Hampshire. IK.: Ashgale Puh- 
lishing. 2005). 

I.eulwvler. Kristin. "New Material Reverses SneH's I .aw," Scientific American, 
April 9. 200 1 ; see www.sciani.w)m/arlicle.cl'ni?;irliclcID=U00A27C4-t)CIR-lC5n- 
B882,S09l ; .C5SKi:i:>9F. 

Lc/ec. Henri J.. Jennifer A. Dionnc. and Harry A. Alwaicr. "Negative Refrac- 
tion al Visible frequencies." Science (express online publication). March 12. 2007: 
sec www. sciencemag.org/egi/con tent/abstract/ 1 130266v I. 

I.ivio. Mario. "Ask the Fxperts: Why Do Rainbows Form''" Scientific American 
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Livio. Mario. "The Quest lor the Supcrlcns." Scientific Aineiican. 295( 1 ): 0(1-70, 
July 2006. 

Mackay. Tom. Akhlesh Lakhtakia. and Sandi Setiawan. "Gravitation and Llec- 
Iromagnctic Wave Propagation with Negative Phase Velocity." Mew Journal of 
Physics 7(75): 1-14. 2005: see www. iop.org/F.J/abslrael/13(>7-2(>30/7/ 1/075/. 

Rashed. Roshdi "A Pioneer in Anaclastics: Ibn Sahl on Burning Mirrors and 
Lenses." his. SI: 464 — 49 1 . 1990: discusses Ibn Sahl's possible discovery of Sncll's 
I .aw. 

Struik. Dirk. "Snel." in Dictionary of Scientific liio^raphy. Charles (jillispie. 
editor-in-chief (New York: Charles Scribncr's Sons. 1970). 



Jsi j£ j ! ! (E T s - j-J <jrj) Jtf so— >Ji 5-J^> j*f o-» j> i(S-M» <j j*) ^"j* 




:^LUU fijtj luJ* jL&! 
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CoUa? A^IHJUUi jpibtt&Xp Up tjjJbr Jilvtf (jrJl jail jo QfSjgUu ^.Ifr ..T j 
^1 j Uli a^Ull iJUJ^I 5i«H £. C^s^i' «jM< J») ^ -Um>"^ iJUi^l ««£*~l c-»-tkr j J> 
! UJlilU J jVl jte 3o* J** GL^lill J^yalU cJcuLif CJ#J^- a ja— > jjill *ULJl 1$ 

Dean Koontz< The Taking 

jv»i3j (iU, « ■kjjA , ,'rtr) V j tL,,, Jlj^Ufr^ jyatf^f (Jg^-tQfoU*^ ,Ht»V 

4} SLJjt 2a* ^ Jj j( — ur*i V «li ^ -kit — 11 £U-JLit £>l .jUcil i- — U j^Ull ^ 
J&iJl UiljlJU iJ^L. J( vTl jSGl ^.tf^t *-**r-^l J'j*— **! ^^J{ ^ J • *** J 
?(J-i-> 0 £>U j-*all Uftf J^-jl J*U«a Qfgjw ■■> t(^LO j US' S? «-U^I 
l$JLi s OUJ U ^ U* UlS" 0^ dUij (U! OjJ jl Jl jjJUk Jil <^1>H j£ J tu&> 

Friedel Weinert The Scientist As Philosopher. Philosophical Consequences of 
Great Scientific Discoveries. 

( *U*U»1 OliULSVt CtUa^J 2jjh u ,ihh ^Lal^t - ifl^UaS ,tJU)1 ) i^jUS^i flla^4 
OUJk_yall j oUi£lt ^ Jb-Ull jVSLajI JLc- ^ ...flit 0 jsJbjjitl JUfw U UJU 
1 j-Jl JuJ . V jJl ^Ul 0 U- ^^l—ut jt AjUJL. I4} I yXffi I ^\ ) _ 7 iaju jsl 

A... f.rtl ^ IA*=_*I Jl OjS'jJb I j )L>I j 4rij*Jl I juUstl j Ol ji»s— >*2I aLjej'i I 

aJj 0 jJti jf 3JUA?r « j*li> jt—jjJ t i t 1 '^'': OiS* .« jf-i: 0 j Jji U ^v-^ jsJ 3I^\m1I j 
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CarlSagan. Contact 

Albert Einstein< in his address. (Geometry and Experience) to the Prussian 
Acodemy of Science. 1921 
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HOOK'S LAW OF ELASTICITY 

.l$J*3JiL«ll j^\»ji)\Jju£*\jiJ>s\Jk\t\***-\ jUu^Ua- 1660 ^J^l 

< (NEWTPN'SLAWOFUNIVERSALGRAmATION)^tv'MJ t yV <:) ^ 15 

.(BOYLE'S GAS LAW) ol jliiij.^ O^tf, 
:1660 6lJwi > 

1 j* A ft j (Robert Boyl - J-i ^. jj)c£Ju$ ^Vl t/uJait <3 ^-JUil ^ a_s - 

U lil aLcJuII 01 jj-Jl o jj*«ail «i>UI yJ-\ J_» Sjilx^l J ajU>o( ^_Jls3 j 



1 1* (JJjk iwwa* ttjyt* p*~*r A-JUai-»! aJU- ^ AjJ ( Jj^ 0y>) aJj OyilS (j-^ 
tlAii l&JL-* (F) AauUil S jU£» i^A^Zm (x) OU c(x) I* jlJUL» AsL-jJ.^^ulj 

F = -kx| 

t y>^i» aSjJUJ (..^js^j Ijj'Vj tAjS (iJ ^lyO (_s*—^ (Steel) <_~JLa$l Ssl* 
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.L^li ^ lwb>- <Jw» (JliaJ t j">~^' VI <S k_^>e^-J oijj^- LfcJp i3 j-» O _jJli 

■>l y\\ dlij Ji« <uisUjiil u ~^s~ c £ Jlili (J i*i .l$Jp aiaLJj jijl 0>l joLJ oJ_JUJJ 

.Ifclp aLlLJJ o jiil ^ j^Jt^l jlJuL. >_~~o>- J-Ui j l^Jl ~*s- y> JA ij\ Jbrj^i 
kL~>- yi\ c-\ijJ>5 ^ g'^lj-s ^ ii*-* aL>- ^il ^"^Us ^Js- (ii ^_ a) o y \i 
« _y» (F) <_£ jL-J j) oJ^ u> -> ^ Lo (jin.U [ Js- AkLJj (F) « o lJL» ^—>.j> 



F = -kx 



t Jlill J~~» (jits . jl . «L-4VL .j-S'Uj" ,_/u.LJl ojSyi\ 5 yjl ol ^ aJV.AU 

J *Jli ^yoj Uil oji oy* - ^ 5^ "A*« i^/ 2 ^ i^ - ^ 

t^JLji jl Jii (k^.Lil Cj.1!) Li jiyj .(j = X) d~>- J^LkiVI j 

5ii5' ( j i I>J Ls^^Cil lil oVl j .ocl>Jjl ajjjdl a^Jiilj 'Lj'^LiS *J Sfi&h a_- «~iJU 
0.300) L«j)J^^_j_^_i 5Jaii o^p ajI^JI diij cJlS"^ — ^>-TJlic5' — A_z>L^j ^ L_« 
^ o^Uwb>- ^kij ^ (J^.^' -SwUXj^i (j*-*^ 0.200) LftjIwLLo 2_oJjtli 4_i^Jlj 

0.030) (^J^u^i £ ^kj JLa-i j^l jl J—L. ijL*- L^o: ^dp _j .( JLu> 0.330) 

•—jI^t yfc = Oy )j O 1 .96 = ^ X i^) jS?l Jjj-vwJU SJL^Ji ^->^aj lf.l-^>- 

(jjjti »_^>- ^1^1 (_c^\Jl (k.) ^/aj.lJl ojIj i-jLo- Ui$l«^i t(LgJ j _j <_c j j i5 2lL^JJ ^^jVI 
rJVlS" 0> 0.030) l* J lai.Jb-ijl t 5JL»«:5( l y_ ?s J 1.96)UjloL. aJL^ 



k=l. 96/0.030= 65.33 N/m 
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* * 

£U3i a jZJ§ J\ l^Jb i— Syjj) Strain — *— il^^w-^ij t(U^JU- 4kL~» i^jU- o 

ajbui < _ S !*-J (j-j^l ^ >JU ajiil Aj^Js < _gip (K) jU^pi Lj2jS ^"JLiLi j.^-] 

Stress/ Strain = E (Modulus of Elasticity) 

apjiUi = a,i>^^i /jusJi 

[Augustin Lois Cauchy (1 789- 1857) u?jJ oo^S" ^-^J 

*J*, jv^Lp ^ 4i« AjyJ J*iJ XiJJ jv>Lp Ji- ^1p aAixll 4i*>U5l diL' J_t, 

.IjL?- (36) oli Aj^jLxijjSLi Jp <_^5vJ JjUxI^i^I j JLtJl jvsllP^ oJjUj as^>Lp UjjJ jJ 

Jl ^ijJJi ails' ^ J jj7 ^Jij ar>^i aUu.Vi Lp 4_jLS" J»-i3 as" ^ aJj.UJl «-JljJL5 

I ja^r y (The Book of Genesis - ^ _^Jl v 1 ^) uy^ 1 j oir^-^ 1 cr^ 
. (Fossils - ^^^il _j ^l^S'J) 3L*i*5l aJ^Vi ^ U ^- ^J-l SjIp ^ ^....ijl 
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i/ 4 *./* 'j' «r* ^**t^ JjL. »-j L*^" *(_s^>l ^**5<JL) <i>tp-l3j (J>j-t> ( y> «j j— 

• ^^J?^ ***** 
^lPt5 ^>»JJ j^jJl j«Lft5 jl_^>r yb_j — tuLplj^-l 0*-t Jalaji i3L_A£"! J_**4 • 

.(Cambridge - g> j~S) J (Trinity - jsj) ^ST 2l£, ^ (1950) 
jJl*3 ^> <JwULi j a^ji l»U» t^^p ty^' Oj-Sil ,y (i5 ja) SUj i JuJ a_jpl • 

^U^Jj) l*L-*f £_*~Jl j»wali SA*-m ij-il* xJT(£j.j_»)£jL»-t • 

.(Otocousticon - ^i-ili 
L^jjU j^xj ( *I ^J) L^jf jJsm SjiLi il> jks (2006) flp t/*^ tj^ 1 • 

SjjSUil J^LcJl j c J*W UJS" c-JLi y OjJL 1.75)^.^^.1-31 iV-SJi J» 
(Issac Newton)^ ^ JU-*I < v*a>- i5 y> l^Jj cLa ^bftj.AiUUsPrl JM^- 
AHk>.!jl. J I^j-^j, US . o jl^V U^Sr- ^s-wlj (Robert Boyle) J-i ^. 
Anton van - ii _>f^J 01* 0 >s0 *_3 jj^di jUVl oljC ^ ^U* ^ dUL* 
Sjji^Jl -<^UI jJ-l -^jbjulj^j J^-jj jSjLjL. l^o^csiJlj (Leeuwenhoek 

.(a>j?*v» ^ Uo^ 015" Ojj- ^ aJUJIa ob>ry J^U- to ^^st LAlPci 1 ^ 
Ot jsrU-l oUjJ-l ^ . .. J j ^£=11 j JLfl jJt OlS'-US .fJDlj 4*Jait 

(JUpt^Aj^je u^y.^) . . .Otfj *Lr^ ( »J^ < ^^Ju«-'i j (Cell)S J i^iiJS'fasj(j > »Jjt 
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(■wwwjroberthooke. org. UK) 

Ji^Jl ^ l^#u> oiS" oil 1 1. . iAij «a J*» (.^^l <u>-^ j ^JUaJUj-j^o^j^JiJ 

. Maurce Smith<(Robert Hookd The Inspirational Father of Modern Science in England) . 

OVS' JiJ . . .Sj^&jII iJ oU pjAfj* ^J^-i3^ jU&wi Jl a j&ll ^ JtfsiVt te>«> Cuts' Jji 

. uHf** W>UI 2u$LU jl&Vt ^j^*> 

Richard Westfall< (Robert Hook)< in Dictionary of Scientific Biography 

. ( SLulltft *WU»t j,W|IMW) 2.41 primal J^JLXl <>• 

J. A. Bennett (Robert Hooke as a Mechanic and Natural Philosopher 
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^"Ujjj ^^y.j ^j-^l. j [Robdrt Hooke (1635-1702) A ^v-ijj] 

Aj ^iaJl jL-^Vl JbJbdlij . . .A_«~«l J—e^j <_cJl5I APjlLll j ^-JLli ^ g'-^l (_Cj_J^lij 

.Aa-j y^xilj 

(Wight - j) — Ll ajlk. ^il jj^-i <_$w^l U _U (^ y.jj) jlJj - 

dVt-jv j ^j^-i^ji jjllji j _«^o ajji j aj iiji .1 j^i^jv c5 ;>^-i j^l-^ yij 

jxi ^ .^LLaSI ^ A— «J1 jJl ol jj.Vi ( Ji-£ a iw-t-s o^i 5 aj- ^«Js J jLu \ a 

^jL&J 2LjIj^ ^ cL«Lo^aI VL; a^Jjh! yJ j»is "^o ^ls> y^J) Jf~*i <jl a_JjUJI 
ajLs L«j <j^>IpL~J| j <L^Jl^Lll <_^ljiJVl( .ol ^(J-*-*^ } a~-jL! aJI ( J ; j? U 
2LjLJ I J*.,a* bri^ A—j^i^i- apL* ^ jl£i;VI _j <*— l£ _j cdi— S i 

. jUJl jlLj ^1 Ugjtal^U. vilJi ^ U. t J^i5l aLIS" 

^Ai) oo^j aJUU^. a$j) (1648) f L_p (1) (jl5 jJU) Ji oiS^JUl aoJlj j^i - 
^>LxJl Ui^V 6 J-J J.1 ^1 Uxiij ap jj^ill aL'UJl 

^oiajl ^.jUxJI ^j^ij ca^>j y> ^ j^ju Uiil wV?-l ^-JjJj^S" A_s\J-l j ^jL> vIj^j 

A^oJ£- A-«Jfcij IAJL*J jS\ j ^J^pl j»-J-«J (j-C- vJU^tJ jU^J viiJjj 4*1^1*1 Aii U C)\ f-ju 

^•14 W dlk ^ (Westminster School) jl^j^ j a^, jjj:. Js- 
- ^Jdi\)-i (Elements - ^w=u*Ji) ^i^J a^JI d j-^Sfi (^0 ^ljI 
LU (iJ^S")^ j& .A^joil dJLL" Jl Ajy-i ^y. JjSfl ^^Vl^^^iQj (Euclid 



jJJ^^^Lk^i Ji^vbTfjJl Jj;^^^jjujjJL!i«L. t .jLS^ J>uj Jii- y ^-raundice (I) 
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^y jj j I j_* c^jLJi5Cii _j dliiil (jr «ip ^ ^ju^ o j yL~st ^ (Christ College 

jlSo^l O- <^>~\y \—* \ jy^j y*<^ h y*-~ *3l SL^-^ii ijiiJ t4_jjbjtil 2L-*.Ai^Jl j 

.oJ> y"l <^->li ^ iibii y c^jLill 

^1 ((Robert Boyle( 1627- 1691 ^ ^ J ) ( ^(1655) r L^ ( j - 

^ y& 4~Ju (ii yk) jf ( ya*J JJLauj c-^l jl *1\ J& dj y LiJ S^SLgJl 4*. ^ .,^» y* 

^ Ji^JaiL «j olS" l» O^-f V j j yfiil (Jj y. O iJjiijl SpL^aji d j j d\£ 

O^" i( L |j_^) c^ljUJl ^ 4_j V (ii y>) a-i jlS" c5 jJl c » ^ 

lgjl£L»L o y>^-x r ^ (JJJlIj Lys y^>-j cc->le-LJl ^jv^^tiJ 4_SL^pIj ^ Li2jf 1 .-~<JtL« 

^>.JLP — j$wi — i5 y* iijii .Aij .jU»J|_j iJ^lkj^Jj ia^ij f yu. Jl j^ip y"i W ...^ 

JjwU J$o dis 4_1p j t^l ij^-^ U-^" iifjaj J yUJl ^ j^-^r 

oLpLJI diij'Ji* JjjjJ Ji*Vl JJ-I _^i(a_jiU-l Jjj Jsu) yi\) ^JL^-I Ol ->^>-jj c^-^-T 
jlaJ ic-Lj c-Lo J*^£ j(1658)^Le- ia^il jf ^ sjli^i JuLj ^ ii jj«> .^SUaJb ^LjlSCll 

yiil 4j yli <JaJ^£\ C^lpLjl J y>- 4j jL4 ^ L~cJiJLo <_<Jl5I C-wi ^Jl — 

i Js- ikJLJl J-iJl 0 AS^Jtii -sls^ij AjIpLj ^yLf- kLAaj J jLs- (_5 jJlj mjVI 

.(1678)^ ^ VI JL.UJI iJljal Jl AiL^ij cULJl JjLl. ^ aJU^j iili aj yU 
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.la- aib <Jl Jj-i 4JL~o 4ii VI c^UI j^-VI V j c->ULi^Pyi 
tijS j^iii t^i* j!Xj iusjj ^Js- 1*ju J> Jjj^wJ^y. (1664) f U ^ i]y> - 

(^Jj-I lil oJUj j aJUiLi alj L> ji i] Jiipl a ^ JjV_j <a y, JjV jjlii jlS" 
jl jZSSh y.ji-l ^yj \1» .aJ* ajUSi JL>-Sf Jfe 3 y£ ^Jlj j£S\ iJiAi AiUJl 
^^j>p <j,\i _^>-] JUa/ifl 15^-*^ Jliul^yi^UajJl JLiJ-l viJJj <_c^li i^.J OlS* *J jA 

^'lijjiJi j y-^b . [Giovanni Domenico Cassini ( 1625 - 1 712) 

JJi ji [Christiaan Huygens (1629- 1695) oL^ /] jii^i 

dxJo (Gresham - ^ Lio^S") aUS" ^ a^o^Ji j ipL^Vl ^£(1 665 ) ^ ^ (►1~J - 

-Lil ^j^jlil)^! ^LS" (1665)^ (_/^y (»L5 4 ^_.jL-5l <J .L^io Ljf j - 
«uU»Lt* ^y. jix53 alftx. Ijj^ <ui jcj jw ol^ cjr^LJi j c j-*r j\ (micrographia 

AjJLi ^7 ili <ju L» c~i jLaJ ( _jJl_5 Ac- ^ixil ^- SLjJI ^ » JbJjJJ 4Jl!i?- , }L> ^ a_jj j>*~mjJ>~\.\ 

SLoK'^L.s^y. Jj! ol^ J-ii .*>L_L« ki-^pl ^JlS'^pyi^ <j^>l t*Jl j^a- ^-iL_Cj 

<di?-'> l <^ JjJj Lil j*?- j»i jlS' LJLi e.1 ^yi-l *W Ijo- j Ljj ^g^J (Cell) a jy-^>- 

aj yis>A.\ iiL-Jl L$J JJjlL" (b^jLl j| OjI jj>«J-I) C->Ljl cLi C->l^b>- a ^«X-«il 

tjjj ^JlJS'Lwc — til ^ (ji j Js j LjJ^-^^l di^i (J^UsI a-^JI U jLi-lj jy^waJl 
: J^* CJP~ < - : - , l>^>- j> Aiv»j J _^>- (Lil ^Pj^S-jli^AjL^^ L« dUlj 
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. 1665 ^ I* jmj ^ ill d .(bSJ jS ^jSjU)) ^ uuju&a «tt jaS\ 

: ^ L. Uliil *uJ«Ji jw. ^ J**JI dJiii <y> ^ c?JJl (Robert Westfall 

. OdUU jllc- j OLJi j 01 jJ-t dJJtf ^ tfJ^b (j" JJ^ 1 1>* s ^Ja* SiL l^ji 
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. (frt^^l -Uj«Jl i/*^' j 1 ^ -1 <uA ** ^ 

i4wLj Jij (jJu! 4jJL») »JL_«P i_^ax* itjr*' ^"(J^" J>S **UiJ j-* ^ jijj) (J*** ^ 

. ( 1666) f I* La y-o j>.>ja-«Jl o Jll jU^J S->IpI oLLp ^ tj\^>u JpLjj 

Bethlem) s^ili jji kS k^u^* Jt« jLU ^ jujuJi iiioU-i villi JuJ « 

*J ol (Royal College of Phsicians) i^iii *-J^ij (Royal Hospital 
,cUJi ^ 4^Jbu" jjj o^i- ai cJi5" (St. Paul's Cothedral) J y. ^asJi *ji jJSIS" 

^ 2L«UJl j s.Li*Jl L^Ip jLju U> I _^iS" jjxil j ciJM' J ^ ji-*^"^ j ^l^-^^dl 
liJiJ <-j Cv.^} -j^**-^ y* V j^*^ >— 2LL> -Lp j c jLi-lj c>l>L>dl <_^_i££ 

Sil5l5 a ^tPtiil j j.^Si ^>y 2iJLil5 L^S (2Ui«lp ( J-^Lij o $_J) ^ j Ji\ JLii* c^L^-jVl 
jilt- jl jS\ ^ ^.liiil JsU>i ^ J ji 4J ^5" ■ s (i5 y&) JU . j y^a}\ ^Ip LgJtJs j ^jUs _jJU*il 

»iJL*i^> (J-l^- <^->^ ~U~p ^>p y^>- J 5_Jl^oJ i t>Jj ! ^a.^xjTj i«i^>cj J _j— ^ 
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^ l$_-> yjVftJ &— >l jJl jt JUkif iilll J*» J^tfiJl j Wjtrl j l^U» 
^ Uc j ,WJ ojiJt dUL-^jj lUoUll iJt^^l Jl IjUiiS^apL-. Ifilj 

.(0*&a s^^ 1 V*a* J*** 

Of dLiV : Jli o«- (^1 ^Si VI) ZL*™. {jAj Jj. . . . Jl Jv=. yll (iJ j-*) ^ILll-I jlJJ 

V ^jJt <^»li jJWl f- 1 jit ^ JbJjJl i ^arj <J^Jl^Ji JL» cJI5"SJL*J| 0L» jSfl J a y.liil •> J^*5l 

^1 jjf Cf)J\ aJLALU L« Oj^j <l)f — diii ^^Ip e-Uj — JUj^m ijr^j t^jJl I^jI L$J Jbi 

. iil Jul Si js^ ^» jj^J ^ L^I* SijJl>- SJjJl>- 

l/L> ^Jj V^!**"^! J 2b. I yJl ^6"* ^ CJjb ISj^k) SilnJLI «-L-SiVI ^ .AjJuJI i_Ava> J J 
(_ky» jjtjj jkJi iJLfsr Jtjlj c j^?t<il i^JiP C-^ S (Sjsr) JSv* ^^1*- "--".^ • ji^l 
JLua5U5l JjtJl y.)jii~*l ^lj J— ^^<y U.oIJLpaJ c^Jculj sli* aJLp e-**j L» JS* 
£olij| 01 jiil j s^»L»Vl cJl5'ilAJL.^SJb r lj^» C-li* j . . . ! I vW^ 1 ujpf j 

.L«r (^ji jiU-i ^yi j v u£]i j «u*ji ^ jujuii 

jJLI 4sU»i L.j (ii y.) o>U*L~. ^l>lj <Jtv»j ^ (Allen Drake - <£kj> Ji) £jJ ^ 

; Jli(ju>- (3j jS»J-I ojl^iij £ jA o^>jj It-* jW.^all <_$ jiLjJl) If ^ ^jS/l oUJs 
ja Ojijj t r »LsS' ^l* L*y i^ffSj j-^jVl ^jiw J5" j^Jl 
J^ji^Jb- j tjraUfliilsiitf^^ jb.1 11(1-^ jVl Olj^Jl jl j-f jfr^Uai^l) 
4 a-*> jVl ^ jU«Jl j Jl^L-S) V» jj^* WUM OLf. jflJl j jljAs— ^ 
je S^2^j»^dULAUjl... J jlaJl4^^jOly?#dLl jXa*j~JBj 
SUUll j^Ji <ukj jSCli IJU JUi^J^C^iU^ljOLiSsIlj Ol jJeJl 
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! !L^J->-l3 A^jli ^j~^>- A^X^ A^j>t^5 4j.Xl.Jb>- 4j\j>- jL>- *!_J^5l 

jJL.-i_j AJi! <_kJj! Ji 015" iili aLju <0l a^puJ^ £2jUil oXS'jj l» 4_ >^^Jl 

55" ^ <_sLSjI j i S jJU^ ^jip <_£ f^'^.j^r J*** J ■ ->L~>-i ^jic- <_£ 

i oU-Ul ^ ^L'j jlSLjjl 01 V ^ ^ jl_JL* *>b ^bVI j jlSLsVl jiji- \s-j& 6 j_a 01S" JL-al 
J,l Jjjjj 4j jLtll JiiJl Jxij iJuwj jJl (OLaJl (J^jL^O ^ Jl5 o^j 01 ^ a_1*Jj 

oLaJsj iiLi ^Jl LJ^f-'yi 3-5! ^^ojJ Ol ^ji-JiSj .ILJaiL* o ^Jj ^Lp JjV *«^» y 

i (Barometer- j^jjdtf) 'oyv^cy -k^ j^j ^ ^ j- 5 1*5" 
^L_jJ ^Lj^ii j*j t(Anemometer - ^> ^ LUJali y.j 

j ij>: ji ^uJ ^>Q> ysj c (Hygrometer - j j^Oj 2 — '-'J! 

J^^w (_j J ' Jl * cSjtwaJi liiii (_5*U^I AAiuit ^i-j i.^S-j^SS iS^" 0 }^ a5^Aj j ft-^i" ^Js- 

aJL^ ^ L^L^ Ljpyi ^Ji Sji j suuii (Jim Bennett - ^ ^) 4^ l. dUi Jidi 
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sJ j y X~tyst j <uS" l» j jla—j jl Ay 4~ii ^^l* 4i I j* j jJ j» I— 
^UUs j <trtU» tJ^ji iJjiiil jj^^TjiUjij jft^lp-Lali 4 <u»jflJU 

jy. dUt ^ -v . /i; U ^ j iciJ-l j JUfcJf I j ^ UsftVI 5iij Jlj ^ 

((■ • • (^JS* 1 1*^ 1 **^ jM 1 V"4 U M** J i ^(^-JaJ tl 

jt£*t J <J^IpI jc£-l Jl slJUO (^JUl ^.Sfl 44ijJs <_>jAj J^t J_Sl 

^ ^Ls^ll (jyltXiij ( j-a tJL^lo jjjuJ JUaIjjVI .AJ JUi CS -J1 j^Ji 

^ <j jT OlS'i-it US' ,S 30 til js-s^N * y £»j (>* **1 (j- 29- 4 — 
- v j^-Jbil) ti Ai5i v 1 * ^ £ i-^i cf^h (Uneversal Joint — J^tiJl ^JUJl 
jCi. ^ a^L*t sT^. ia-* y j) cr^ 1 w (Telescope 

i^UJ j^^J AiLij?l ^» jliS aJ jl^s- OL-Jl j^T OIS" US' t(Parabolic - (j^aSldl ^ksJI 
JjfotS'US'tU^l^jS'^ Jj>-dljja)0^ 

Jk*- ujJa .JLiiToJL. J jbi. J j5j ^ aJI U c^U*^ a^t* *L* V} 

J^>- 4jb j ^J) jl£»f Sj jIj ^^-i*- aJI>- _j (ii y») jl^il J^isi J.^tl 2_JUU 

^ A~Ju j*> iLti ^i-j \JlX\ 
^ JbJlaJl L_^il>J SjLjlfl Oi 1 -^ j U*J>Jb-f (j_JjJ)j 0 0 jS" JL_ ai 

Ui>>- (1672) ^ UiaP ^j_J ifLii/»l jdii i UaJLs-I ^^sj yj iOJ^Ls^Ji 



ii.ji»dit ^ j^*jSy j t^AiSU v *-j(f.i>604— 540) f i£«Ji ^Uifl J_^i - Pope Gregory I J! (1) (I) 
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^Jl ^5TjL_i.l c^Jl ^jI j ajL^J aj^Juj Jcs- A^iii il^lS" I y^-^} ^.y^ j-^" 2 

^ <oj jlp cMjc^i j aJs-L^. j^Vj c 1687 fi— c- (Principia Mathematica) 

. (Ute e^i - Oil Oas^l U IJU j — lw>bj LgjLilj e^i U 4jLfl»- i j«r^> - dUj* 0} 

J,) (<JIp ^JLU olS" s- 1 *^ ^ i-^W 3 "^' 

.^ijvJi j jjfcjJb cLLs 42>ws> ^gip L^Lj y I Lf ^Uil iJii »jl _^>- 

j»^ow) <uJy (Richard Westfall - J y^> j aJi^i s~>^ <uL^ j 

:<*_il; (2ulJliULJ*il 

^SjLp jAj (ScoliOSisXi Sy>ji\ ^yu *|JL» ii yt> ^Usb ^1 ^Ua*]l tUsi^^>ojl5^ 

( 1 703 (cfj^) j 1 '^ <y ^y. <j<}^ ^^^^ ^ ^ 

. ills JJ J^IS" f Ui ai^il jilyiH c^b-^' oaJL>t oJ5t ^ 




l^j ^>IS ^Jl t^rj^j^?^ ^uJkl C»U^.« C..ilS* JLa3 ;oJb Cjli jwj jt-^j Ja5 (iJ j— *) jTJJ T ; ^1 
cfiJb-l c~J, US' t(1935) f Ip J OvIUil Ob^i iLjiV U*J1 -Up olsU* 

^ : i^*^ 1 </ ^i* 51 ] vkS" <-^> (Stephen Inwood - aj^Jl ^-as-.) £jf 
: Ji US' c^jSl 431 jJ s >^fl «*b j olU] [(1702-1635) V 
(Gresham- fLs*/ it-ty) ^ / J*>-j> ^ ^oJi ou*r 1» 

^l^&^itfSlAaiJ Jtf J* infill fAjiS pflSujl* Jt\ i3 jk.jl-.A4lJ 
*>j ^ <>'U-- Ifcl* j dtti JJ*V ^ «liJb i>tf US' t tfSt 4Lt ^ ^Vl 

(HizabethStephens) jar-»vi-i jJK^ WcjiT i$Wj)<iUy^? ^ 
o y. j7 5 sja^uJl 3 jjdl «U-l) f^^il l^iJy y» (Lisa Jardine- da ^MjcJ) c-~S" 

jl^i^l ^ j J> ojI ^Pj 0 Jju 0 ja) J Up! ^ jJ<Jl s^U- jOp j£*y (i5y> 
< jiiAl ^> c< ^-il J.\ ^ jjJaH ^lUJl dtfi tfjS* j» 0^ iJjft A*. <^ f» U 

j^JaJaAsJl ^ Jl^jjJl^jAsJljVjjUc^jl jj «JLpLx« 4P_p« ii Jj5*- 
^-01 -tfl C<t jOSJl 5^ 01 ^1 il-JUJ> O^l 3pU^ Jj jU.il ^ j 
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:a£SLUU ftjfj jL&t 

J0\ jiyi j^^t j» IgM J^t jlt^ljtr,..*^! irtftrn i\ j^tf U$s* tsH\ ot-JtJl g}ai CM 

0L-J)fl aJ* «U^»{^Ugul ^ jgAa^A j *as cM .i^mm! Ujj^tf ^ »U »L«Jtc£JJ\ 
. j*V IS j&-$t ^ tJfl^a (jLr) f ^ 4iJ ct. — j 

yJ' o jSisi*- ouj^saUjH > ois'.^oiij^L* us" j 0^1 j 

-U* UO Vt idUi *bj <0£tf-l j( ol l»U ^1 i jJ*A\ oU- jit ^ 

jh*}\ 4)411 ((, £1) £>j£j ol (ciLl JU- ^ jtMS'-uity ^JaiJl il j»f 

.11^1^ U^-l dllj^j** JU^JlIt 14*-.^ iJuM 

Neal Stephenson. Quicksilver 



.<^jdU).!(JJj») J^oLuiljJiiJf cJiiituij .(Mercury - * jtM V s "/ ^ ^i>j»jljU LJb j£at j 
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Jfe-> J »*. Oj&l t>f ^ *tf i)f U* j& jiU^Li j tfLi. j» tjh." j/ 11 *r^H.pl £AUJ3 Alia 
. « ijar j JJ 3.«hr« 3 jjb cjlf US' Ufi < l$*a>f t^Ul -uaa j OLwJfl Jt j j ^ U^> I J\i 

Keith Backman. (The Danger of Mathematical Models )< Science. October 20. 2006. 

£-t* OjU. pj <^ jflJl ^ hj jVt aU,V» CJ*(ili iil 5 Al jj CJ»S* SilAJ) ^ 

Michio Kaktu (Parallel Universes, the Matrix. Kurzweil AI. net and Superintelligence) 
.jS\S US (<? iSjb 2U«U> ^A^ax^ij^A JJUy - 

.IftjJbf jtjiJJl *UWl jJ)j»i j 

Sam Harris. La Jolla Meeting (Beyond Belief 2006. Science. Religion. Reason and 
Surviral) November 2006. 

i».\lr\ IJl^l 5^1) iJl j Al JUt£.b yJL V . . . j£j , Is— «#l jtf I Aj^rj. ^jt uf . . 
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David Ambrose< Superstition 

j( U fecial oU. jJl^^ijsiOl y Ji^^l Uil jJ^W^I j ^ Uaj^j (il 

John Barrow, (Living in a Simulated Universe). 

( djOi jtf - (?Aiuii i jbjn) ^ ote?i ^otf j ^ ^ v .1^3^ #s 

Marysia Meylan. New York Times. 
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BOYLE'S GAS LAW 

- £. L~£p jl* Jbi^s t_~*bs> tSijli)! Sji olsr j3 <y — 1 662 1 IJuJ^t ^J*"^ 

CHARLES'S) jLJj] JjL^ Oj-Jtf j c (ROBERT HOOKE) iJj— ^ <^>-! jj 
Oj-Jti j (AVOGADRO'S GAS LAW) jL^JJ jtf yl 0 j_SlS _j.t(GAS LAW 
j ^ALTON'S LAW OF PARTIAL PRESSURES) ^ j> *^ C*-** 
^Mi 0 ^Uj {(GRAHAM'S LAW OF EFFUSION ) c ->ldJ^UI /O^Jtf 

.(IDEAL GAS LAW) 

:1662 ^ U > 
JtUU Jl (Dunkirk - iJ j-&*) (^U5i J jU.) \ p&\ dJUL. - 

.^U400t000 
.OaJ J v^Ji (Pennies) >Tcili - 
< ft Uw-^l ^»Jp ^ J ^ (John Graunt - o->i _/ o j^X^ ^31 y^Ul ^wiJ - 

«!>Uii <ji ^ jj) ^oJ ^Vi ^jydi j ^-sii>i!l j ^ tfj* ( 1662) r u> ^ 

^ tilJ^J^J y .A ^ iiiiii SJ^/I ^ (V) 4-j><j- j (P) L» jlp Jaivi Jo 

PxV = C 
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_yJLS" 1 .0) 0_5 aJp JaL-il iaijail jl j (2L*£l. jLxi 5) »jl JLi. U _ji L-<^j- 
jljlLs jliii (_j iJt '_j) j y^ss-A} ^jLj ^Js- Ljajl iilj 

<y$s- ^k- ^ JUj'Vl ,_^v y. fcLbj c jlAii iiJL5i ^ (v^jV ->.Ap) 4jjLjJI d\j 

Ji (ji ti_>u^>i J^-b aLui^ ^jjjji i» isi jj> 1.25) Ji (5) ( j- ( J-^ 

.(Jl5L-l i y i S"4.0)ji^X4- 

bi54x^i.25 = bi5 1x^5 
0 ^JlS biwb>- Aip (<ju^ r ^ii) 2jjL*Jl S^^i-t jljjVI j> ^^i^ _jj ;*^ > -*) | La 

. ^1 ( Avogadro - ^plS'yi) 
oyuJl ^IS ^UiTi Ji [Edme Mariotte (1620-1684) o^l, f *i] ^ >ii 

^-jjl^ ^Ju<»_j ^jii L*~* viJLJl^j .( 1676) ^^ f - (J^* ^ jjSCo-Zi .<ILaX~~« Ijyjsj 

oJjwb>r v_--jL4) ^-.-b^J iJliJl 2L*JaJl ^ 2i 4jIS yfc L^L»jti^l ^1 ^LJ53L> (^jj _^j) 

sJj^j o jjlii ^TiiJaJ (Syringe) ^JaJi *ii>dl JUj^i 



Jl <S$y, <_£*i)l y Vl Ul^-b JajukJl s^Lj j StLi^-l; <Uli 2LiL>«Jj ^^JiC <_^_~k!l 

j (t^Pr Jl « y.^fl J*>b- y-_<j' ^ ^* *lj-UJ ^Ixii J*i-I (^"^ ^ 

LUJI yir\ ^M^> Jl 

j^f aJLpLiJ O^^il J— >-Li-l bbii>- iiytl; eel (jJt-S^J b_UP- 1 JzjI ^jk>;\l 

JJij bf ti^jA-uajl ija y»3 ^_^>- J*- 1 "^ <i! k — ^ J Oi^ J\ tj^- <S _}bJ-1 j~U<aJl 

L»L^>-I Jl el j^Jl jbolj abi-i wUs ^jlc- bib <_£JL!l y*) Jjjj j 15 jji ^bJiJl ^yjtibj 

^jjtj V JL^- JUll jliil j i JliLl jbSl j_a(Jj^j uyli)cjLLJ2j J_ic L. 

<y } (S j* <S\ Jb-A^J aJUU 4_JUail XjJL; ^l^o-l; JjUJI iHS" c^bj^ ^ ,_jJb 44 5 

<U^ y\\ iL>lS" ojbj?^ ^1 ^ o (_5*5^_j tC^^y?*;^ I Oy. b) ^ j < 

Liij Is _y*JiSj bj V 3_J^ 4>- jJj iJLJbl-l cjI jl_jJl 
.4JLJLU o->ljUJl bUUJ Jdf- (^j jixJl) w>bL<^f- J^ci-^ bU«p _j b»jp aJ ^...flll £cJbJl 

^ g"b>- Sk JJl j 4;ip j JLL^x Ic. a^vibo j y Liil ^JLSi aJ-*^ '-r'j^ J ' 

tl j^ilj 9e _^bil ^a^si-l CjLpI yiil J^ >^jJL>«j Lo "!>bo O ^oJjtLS t^, il ^ L^U jjJij 

Buoyancy control device -) ySaii ia_^ t^^idi ^Li^ opV 1 J 

JSO ^Us ojOj^j bi .^jiis xuf_j ye- J">^ (rJ?J-l ^ ,j<2laj" ,y (BCD 

j^j^j- (j^ia^ Jl (S^y. elil ^ J jjJl j^bi- <U-^- ^^if- J2LJLI JaijJl oibj ^1 

jl^i-l ^ JaiJail _^->"_J jl^JLl diii ^ iaijall ii* Jl ^^^j Jl_ !l y>VI el j gll 
jUy>- ^ j£_ el _^JJ Jj^OiVl ebsP ls Ip Jajuiil SioUij aJp _j t^Jlil ^iL>- 
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^ JaijaJl aJLs JiU. (Eustachian Canal) ^f^^ «^ j& J! <j— ^ 

.^s yjl J^p iLojli IgJ s.1 j^Jl (*^>- $ OiVi JU? 

PV = nRT" 

(c^V y> ) SjjLjJI aJ jA-I <j'j j^' ~n j a^>>- — V j jl*5l iaisi - P : JiC i->- 

Jlil j.Uii c-jU - R j jU5l 

Sjl yl-l A^-j.3 X AijL*Jl OljjS/i iJLP / i^JtSd X Jl£^»b)_> aiU- Ajljj>- j j) 

sl^U jij jVl :>up / Ajyt-l Jpyukil xJiiJl) j - Pa. m3/mol.K - (iSlkil 
.(L.atm x mol.K- (ailkli Sjl^J-i Asr js x ajjUJi 

iiikil (^yii^) ol>- jJb A^.LiL« Sjl yJ-l 2brj3 - T J 

Ail yA^ty) .(jvfctsU^lAl ^OjJli)j ((Wj^lJsjiyaU^bOjitiOj c(oljUJ3 Jjli 

J iLa>L^« aSJjj LajU s j _»SjII o-'l jliJl I ^5 asIS" a~Ip j,.!?,:" jliil jL*5l -b^ ^ 
( _ s ^. c^ljl*^ oij ^£1. ^ iJliil ^^Js jujj ^Js- (jOi ^iJl 01 jJ*_j saJI J Jol&\ ^ „.,.* 

V jl yt~iil ^ AJfcLl* (j:f) A_> yL^» iijol; CjI jliiJ & j^il ^liiji-l ^.U>>-V I $->L~ 

4 jUjl <_>,vfi; ^ UUjJ ^1 J*aJI diii 015" LL cjL^ji-l L» aIpUSI <j: ^i5l jjJtJ 
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PV = nRT 

(P + an 2 /V 2 )(V-nb) = nRT 

(Van derWaals) ( _ r Jli^oUaJ3Ujr. ( _ f < — j Lo^j 
. (Xjjj^i, lil) <_£ y JjAsiiS p^Jl o-jliil y» - a >«i~s- 

.2jLL>Jj <^>i jl*Jl ^itij^- ,ju L> aj3 yS\ ojUj j-iil 0 k wlL *-^ y> - b J 

(He) f U$Ji jU5 [a = 0.034 L 2 . atm/mol 2 ] oli Up j 

<Jb = 0.024 L/mol j 
(NH3)U^Vl jUJ [a = 4.17 L 2 - atm/mol 2 ] j 
^b = 0.037 L/mol j 



y j Vl) W 5 - 1 cM 1 ^ ^ u jj^^Jj (1) ( Alchemy 



l j^ ( ^'^if_ rt iii l ^uu<_iJbk;j .(^juJi ^'W^b'^ 1 ^^')^^^^ 1 *^ 1 '^)--"' - Alchemy (I) 

Sy^Jl .L^SJl ^ jjU. ^ L^M Jl ^ J,i JiUij . 1^1 J ±AXr\ Jt. - ^ _,i 
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diiS (II) l$J <±jJb^5lj (Ji^J^li) «_jJUr Jl JJ JL^-J-I OiUil JijsS 

SJLjijdLi ilJLp^l ^liSl j ^(LyJLJl) v*-s*Jl jj* J jVl ui»JA <3-M J jLj>o OLS" 



Jij*r Otf lilj ts*-~>^ui^^ij ^j^. J-^jK ~ 

^JLc-d ^ (^kfr JUb *LiJ ^Juo <_*^_P- US' .liAJJb IjiL&U jji_JL*j^Ji 

.(aJUj ^ c ^1 jj^usJl <i.LU«5 UsjJ^. _j Uib) UI4 V^- 1 ^ 1 Ol^iJi J! aJU-jIj 
John Aubrey. Brief Lives 



I44 jl j,*^^] t_^ja^j ^ ^jl iSlkJU oJUTj4jL>«jf ^J-i^j^iJlj dl^L»J_*J — 

J.J. Mac Intosh. (Robert Boyle* Stanford Encyclopedia of Philosophy 



[Robert Boyle (1626-1691)J^ ^ y.^,] ^ ^Vl < j»J a Jt ^-JUJl jJ } 
JL4 ^ Sj**dl aJUp!^ -j <^~£\$ tlaJ - (Lismore Castle) jy>$**& j 
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^gLtiil jlS'^JJl j colli ^ _^u5 ( t _ 5 JjjJ r l ) j j^aiLi <UiJ j CjljUii CjLLs<5 
(J_ijj)oLS'a_a3j .jJsU-l c-ijJl ^ SijyAl aJL«-^JI jv=>U*3l ^4 Is- <_s Ail 

.(Richard Boyle -Jjjj ^> jL^u)^ ^ ipUaiij 3 ji^di J^>. _^ c l_ ikJi 

^jio 01 ^Ur.».l t L«Uat- — « y>-5jil iiU-L^ _j ajjI^- i5jL->. j -oil ^J^. ~ Si j 01S" 

ij\j^p\ L^S" aJjUs aj j ) £-*^T (_s* > ' a j p^ 9 _J a '^- ; ? cj . ^L-Jlj l jj> 4_JLr>- 

L$J ^j^i (Eton — O ) 2LiS" ^ jjdi J^, J L$-*l> Lij ca j^f- 5— uLtil £_-L> 
_j ^l^Jl j.La« Ji> i_£ tUJLil d-Li-i t( _^iJl j cliS >_> ^ (J_j y ) JL_! 

. tL<^3l^ i_JaJL> AjL?- C-'l^is ,_^iJti J*>b>- j^IAl 
>1 - U< e. j i j^ r J&\j ^Ji ( J^-llaSj e.Loijt5l jLS'^^a aj^^io a ( 1654) ^\S-jjutj (3*lj — 

SjV (Jl A*-o">Cl a y^il dilj cJ (1662) ^>Lc ^ ij\ LLc ^y^p Ajt^ .£tJjUl dJLi-5 

tijjyt^ A_*JU^ A—jaIc- 

(Nullius in Verba) {S lc- ^ ^JUi I* jUj. a_5Ui! sLstJt-i viXJLr cjJUji .ljJ - 
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oi t JL*il JLc- oi ^j-uj <^jJlj (Nothing in Words) ojUKJL V ^^jl*. j 

tUif-li <uU^*l a jvoJ i ^1 j Jlio^"j aJLoU^aIj (Jj jj)*_js>I ^cj^ajJ — 

t <u^-t QUI j^-l ^ij»iJ^J^ ^ , .. lit yjj-tf j ...j^Usfc'Jll^^lp^lj jA^-^l JUal)) 
l^ly o^aif ^1 j i5Uw.SU ^jwj ji£ JUc- . j ^ j <oUi jJ-l JLLJ 01 j j-VJl 

tjJJS^^U.j-^1 J.I LJIi (Jj _y.) ^kjsl Jui^cj^iJl ^JLp iilLu ^ oJLiSl Ajljl^-j 

<b jljul Lo ■ - - ; <J^-'lil ^J-l aLjapl i_jijUs AjUuIj^ ^/j 4j _J ;>iJ . jl yo-^Vl (j-^J 

^^ouJl ^LL^p^ jl4j ^f- (_$JlJl (4i*^Js iijj <u~>- ^/ asL&j)^ 

Lo <uJL j ^.Ijl <udp j cI^jUU^ j Ujib <U/L-3-V A^-S CjUI ^^Ip ^ ..gy-^bj 

tUlp ^jip 2L-LjiJ1 4JLLJ2J j tUispVI <_i-JlSi> j pi*- OjLJ ^jip diSS jJU j 4j ^^iL _} ^LJ 

j^sk>l ^/ i—.T'Tj i_i Si *jl ^j2>- ^y^i' y j ij j (Ji^! *~ -"L—sLo^aI <sj J l»I — 

S ^v^jl4) :oiypo^(1660)fl-f- LS -i j-u^ cjJ-Jlj jj — t^li JjVi ^_«L5y 01 
cl j^H Lojlo tjLo.».i.,»'li jLi>-Vlj ' j ^j- 4 <iOAJ a ol^wlsj .(jLo-P-VI l __/ aju . 



^ L^u j cjULi^Vi ^ JjJuJI jL4V (Jj^j ) aLjc^-I cj: JJl jLgJrl apLu^ j 
C(_£ <— ->jb>*l5l jj^i JjJjJI J^ij J^^Jj ' ' ,l 4jjy~*» j"^ 1 *" (j^^* 

.(HCI - £k J3 £ 5J ^\) j (H2S04- liUjs&O 

.«iL»^-l >AiP tlil 3Jlc ^ Ocd^xll o ^iil cjIjL^I ^-o ^j-^ • 
c«-L«-S3l ^ oL^b ^iJj^tX^I S_-vojfci ( _ S U ^Slj j—c- (Jj ^j) — 

( jI-> "jl) ^^jii l—ij^b^- ^jLswj tLoLc JLiJ^r ^ j ^ ° " o>l^i>c^-*il ljjt>l>- (Jpjjj) J jU>- J «J 
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4i jiijj oc\j\ jZS J_Jj OwbUji-l C^LS" JL\ j 3l ^ii L^uzaw -ail c_£l *i W..<^l J_j*J 

01 . (JiUii ^'Lo^il) (1661) (»Lp ^ j.U<5 (jI5l AjbS' ^ jJiJ S^jJr-l 

,<u<«- £o 1—.-£p U jl* t»»ub" ^jIp jjifl^i Jl51 aJ jJli yfc ,» y}\ LiLp (Jjj>) 4j 

^ 4^*1 0 wiiil I j^J OlS" Jl5j 
dlS' j .31 ^il A^IS" ftli sJj>- j La ^^ipl j (a jJt^ail CjU ^Jl) a ^Ji c<— S^^alJl jJJi 

^jJLt-l 3 oLc^fl wijJLi Ljwk^i il) LS" ib aJL>- jJ^-vtaLL) j QJj jj) a^^-J " T --; 

jj jJl IJLaUr J jU- Ji j oiAJS J;~» ^ Jlil j JL^i-l jc&}>\ %»i JJu JL5 j (J?r j j_p) 

j j^Jl 3 yrr J Ulj (JbJ j i3j L_J) <jiLl-l 3 _pr J J ^ 5%*^ ^- >:> £-* * ^•^—* J . 

(ajLst^ai) aJ^I j Ojj^aJl; t _gi*i V (iJlJLil ^JLiJi j» j g a'l I J-*J — ^JL^ll a^w^ilj) 

.Jais 03 ^>J>I Oj viJUj ^ip 

CjLJI jjlil ^ kiJJjjS' (_y»jJ JLaij .j»UiJ Jaj.Lis >-^r j-« tAj ytjti\ j j_^Jl j ^i2j 
yt, L^S' -sJljl Ljajt; dXJl j 3 _j5l j (jij^-l 1—jLJai ^ ^nA^' (_r^^ J < — J J— *^ J 

jliJ-l diii> ( J"^-) ^Ui c^J^ jl5 OIS" ^lUJl jJUi- ILL* 015" (aSj^li) jJU- jl j-J 

Jji (ji^J ( V s Ji) <i , *A^*J viJLSS (Ills' (j^>- tj-^- ij^- c aJLo-^I ^ ^^-^ij 

.j^j aJs>Li1! ^_*3L^>-t (J>-b (2Lu 3L5bjjj a j>!j«-C.) U|iUl-[ j 
(^jd y ^) ^— * J*^' J Aj3bJ-l ^P- Jj JL_«J j .las ^Jj jj ^- jj_ 1; ji 
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Oil AjUj J-J JLJj CtliJU^Vlj j'jj^' <j-* -Jj-^l Jl , ;*"■*> I ^jif- ilxpl JU;*- I— 

Jo J<i) <uUll 4j*J y ^1 CjUUI ^ ji£ j$\ Jt« Cjlilil JjJjJi Jl y ^ 

(a Jj>L~«) Oj '^-C' J-ii L» ( y»J-l (j-* Oi^-'" 5 ^ d\£~* CV- ^* 4 

aJj>L-^j <L>^>- ^l_j ^>l Ji>-^\ ^y> jy£S\ l jp*.*'/3~i J-** y$ Jj J ^>*Jl ^jj JLpxlil 

.a _j^-^l_j <_M <J J->. 

(_< *J> ^ jJ&j, ^Js\ tlS"S j <b>- jij t_J&l p-*><Xjil£-\ ^1 k>-jjJl Jl (cjLJ jij^il 

c^tJJ j 0 ^Jl ,ji>- iJ-^2j OIS" ( J>-_j ^*-) J _^il jl JLflipl L-oS" ; ^-iJl 

(1680) dilj ajIjI ^ j>c- -Vi _j Lla .illlj^ Xk^>r£ ^ jL> ^1 tlS"i 

^ UaJUj c-ilT J*-) tfiljl dt-laai Ujj^a; eijJUil U?UlSw>[j 

I^Jp l;v l^-S US' i J OtLlS j Jitj (**-^HJ 

A^-.^j 0 j^Jl jl jwi Ailf iJlj - ^ jAjt V j ^ - WfcUr J U 

Ls^^" -5l>«jl 2jjl^j £_-«^>iil ^^K^>\ xSyy^ J«->t3 s jj*- Jl <_^J *ii L» LJIp 4 
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.i^jlSLlij *J\ijJ>i\ ^jl^l ^ /^li d660 • 
.aSLJi d661 • 

.^Jiil J ( *k-J 2L-lilj 01 yS'l J ^ o.Uip-^j ^jL4 c 1663 • 
.L^U^j *jS"LJi JJl^-Ji iLJlCo d666 • 
.*L#>U jy ^Ji d670 • 

.JLaJaJl UJLiil ^ip (^y^O^Jl ^ Jja* d674 • 
jjl ^>Vl <tS I j-Jwlflj (I jL. _oLST 57) j fa Si 0>U y (^>A>-i <_gU J-J_^ <J Jlal 

.(1970) f U J UUJl Ou5Qi5l 5»UJI SutJLl Up cJ^U. 

j ja ^ (Gilbert Burnet - c~J^ ^ ^") ^ y.j^ cr* 

Uwxo «4j.L&J WiJji - »> jL>- ob- Jjlt iviC— M - jjjjjJl U^ii jiU-)) 



Otitis VrjJ t y>oL£.jJJJl 4uA» AiUlj W^U-Jj te-IjA^ <W»^U-U 

^ ^. jj) jt*^ 1 ^^t/Jiy.SLf^ji-' (Michael Hunter - j-*> J~V) t/*^ 

oU-^all j ^1 j jlUJl j /ill fstjJjJtj: U^f ^ J V)) 

^itib&ij-v^txuft «y> oj*u vi^»- - t^JtcIt ^ iL' u » j \ j*, 3 L.I oil 
^ JUty Jill jU*> £lU« j j jJUt-1 SiU* ajlcl £ j j, dU j ^ 

1( juii j juii j jijg J» jJUi jiuc ^juji ^jsii 

.((Jiuii 



Anstey. Peter. 77j«? Philosophy of Robert Boyle (London: Roulledge. 2000). 

Boyle. Robert. New Experiments Physico-Mechanicall, Touching the Spring of 
the Air, and Its Effects, second edition (Oxford. 1662). 

Hall. Marie. "Boyle." in Dictionary of Scientific Biography. Charles Gillispie. 
editor-in-chief (New York: Charles Scribner's Sons. 1970). 

Hunter, Michael. Robert Boyle Reconsidered (Cambridge, U.K.: Cambridge 
University Press. 2003). 

Macintosh. J. J.. "Robert Boyle." Stanford Encyclopedia of Philosophy; see 
plato.stanford.edu/entries/boyle/. 

Principe, Lawrence. The Aspiring Adept: Robert Boyle and His Alchemical 
Quest (Princeton. N.J.: Princeton University Press. 2000). 

Wojcik. Jan, Robert Boyle and the Limits of Reason (Cambridge. U.K.: Cam- 
bridge University Press. 2002): this book is the source for Gilbert Burnet's sermon 
preached at the funeral of Boyle. 
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.4sftjj 4 ^Lt»s»jj^aallC»lJlj j^vaJl^dU- j^^iAJLAjUoW^ jlj^^lj J^l 
Richard Dawkins< in John Brockman's (What We Believe but Cannot Prove). 

Richard Feynman. The Character of Physical Law. 

(^0 jlUJl J^ty J JjOjl JjUlft Ift jljSPl JWSJ <U&> j U,,Vi-\l jJl ! ! UL<4 ^l^il 
W- J*U> pi* 0>li p bill j <Jj*Jl ^ ; ttfUja* j ° b ^L^ 1 
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dJJi Oli%5 U^i Sibj C-^asi L_*> /■ CIS" ii) JjtfU j .dUbf (iAJ-0 5 j^ 1 

Jacques Monode. Chance and Necessity. 

^arf-Vli j *Ltj UAT 4$>- ttfJUl jJU» C** j J*) jltiM aiUs-> I ,^^1 & - 

US' ^ jos—U j UJ I J (*>U j Jjll) JIsj df^jsi *** - Ol j O^U- U* U j - 

Rowan Williams. (Of Course This Makes us Doubt God's Existence)! 
Sundoy Talegraph. January 2< 2005. 
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NEWTON'S LAWS OF MOTION. GRAVITATION. AND COOLING 

.(UUlli^^^P^ >&&P) 1687 j^aOj^^ 

.(jbjssJl oyisytJ ^ijU) 1701 d 

i) cj»L-*rVl yi* S ^^11 <^jiil js—iij JS^-I ^ jJ^J Jul ji^dSM • 

JOHANN -^j-iy. j (ROBERT HOOKE - ilj-* o^j) 

KEPLER'S LAWS OF - s-Slj<J» 3_r> ^JLT juJly) ) '(BERNOULLI 
NEWTON'S LAW OF - j-JjJ jjUf Oj-JV5> j c(PLANETARY MOTION 
EINSTEIN'S - Jl JU*UM j -Ufl OH 1 ** 1 J '(VISCOSITY 

.(GENERAL AND SPECIAL THEORIES OF RELETIVITY 
:16S7 j»U Ul^l > 

.-uAi* ^ <»tc>Ji ^. pUT .xl *UJt ^ajU (Robert Cavelier de La Salle - JL» 
(J-*^ 3*^L> (jc~u ^^-fcjicj 4_5Lxp-I »±ol>- ajIS ^»*J t_ji-iS<^il cs-*^ — 

JL«V) <^U- j^Jsu (Catholic Encyclopedia) 2-^-5 a_p ^il cink - 
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iiy^lj tJijjkl j^l ^ j^jj ojls^di J ^JL* s.'^L^iiU A_JUaLitj (La Salle — 

.aju> ^Ip _j (Jl*^) js^IpJ-st ^Ljl^»^f JL-Jb Jjfis^iJl *L>c~ll cjI jL4^^. 

:1687 <»U SS^I £ p& : V jl 

J} j i_JLp id j 2l-~aJ$\ 2JhjJi\ Lu«jkLL. 5S* JA tjtfjj y c~-J£ 

1*^1^ ^ (John Spangler - </ -J&W"» 0 yr) j (Dudley Williams - 

f Uf jiJUU ^JuM j 'j,ail dUi ^ j <,/».lJ-t Uiaw; >i=it li-i l$»w> 
OlT j iAiUj ^lil Lai j jJ( otoOttl dte4uj>ij » jt£if its— >l 
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CH* j J* ' lt 4 3 <-tj-* j*^ J-**f <»«* cM lt* lt'J 11 a ^ t^bjj** 

Cherles F . - J-S* . <3 J _,Ls>) _> (Ernest Abers - jji-jt c-~J J) ^ JS* j-ic- 
lyJL U (il asy.) (".r^ 1 U^ib^ ^ af^-l ^ jjjj oyly J* (Kennel 
d& J*£»j Aijli ait£ jU» u JS" ji -J ju of lyJ j?jJ ^J)) 
^jflil dUi^jljs-joJj tiling! j VJwi.jtiljiJftAti uij^JiJS'c^jl^iT/ 

. ((#>» ^ t/js* ,/ 

:JjVl jjj^u &y £>>tf 
^ptt j) _ ijji jjsta 

THE LAW OF INERTIA 

j>*j j>Ai ^Jr\ j tdJLJ j *i ^yLj CjliJl ^L-Jl ^«JLli cl^-jls*- 3 ji 

JiiU 2uksu a^i j\, ailki, (Bowling) dU^Jl (Baseball) Sjl_pUJ1 • ^ L. jJL* 

, ^ JaL~J 4~a5\J- I L^JLp jfy ^lL» 

(S^jJUt-l a _ja!I) 1 W « jjIp ft jjail JaJLj ( J jSfl OjilS) 3-«l j.5 ^ IJbr ^-gil ^ 

£j> aJLp 3 taJLwji (_£ j5. aJiP jyb p ...4-1 £<u <-l5 4if 44— *T J »-.*-wJ 
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.ilL" 4j yLajl «s-l jl j\Aaa di-ii; ^5"U t<Up ^-^Ull aJJaJlll J*i ^ cJU ^-i^Vl 

cSjUl o J">L^>U cJ^ JJ U I il ii vr ^i r - - iLiVj - Ol^iil dJ-5 i t j-$o" j 

jli otf J lt*5"j t<—J (3*^ 4*i y_ jl tsjL-Jajdl jilj Jib- J,] 4jtsJj villi j aJp 4_kL_Al 
JL>-lj oL4U ^r"^. ii y>^LM Ja5 iil^I^-l V ^^-JLai ^Ja-» ,^1p oyk~Jj o^_^lSl 

«Jl£s>-VI jt jLiV Lf tSj-^-l j JlK, U lil U$; VL. Jl j "V 

t^l Lfl*a J*iJ Vrj^ <J y (/V ■> yrj V o5 - J jVi O yLaii jJLc- j - ^x^-J 

o jSLJi aJb- ol dAi j5" 

^jlp L^Us ^J«ij (_c ji o_^5 iiL* jlj t yi-rff oli5l *?-l jVI jlJJL*^ S^?l>- SjLs- ^ 
J3 - jlS\i* I p JJj - iilAiLLJLJi of U ^SoJ U lil jJUi V 

. £ V U-i~- (5 i .»... f WL.il ) ^yklil 

L> lil : J_^Sj i^iU-l^l— «jL5^_jJI ^l*il jj^j j^Cj*"" ^ J^'iJ^ 

i_j ^ L§i*i oJ—3 — SjLkJI k_-S'l ft^il dAii (»— =r c/f W^** A_jjiLi-l c~i*s 



— 224 — 



«J>U~wJL| jJISi Juj j Ljjlj i5l£to-VI £^3 (j\ i j-T J ^Lbul £-iaJl> Lju> ISi IJL_*> 

j 

"~ jjJ jO -CA-*-**^ ^t-flUpf Sjji jb^i ^ J^axy t^s^- 5 

:t>Lji3 (d^l j^k;) ^j-^il Aiiy (Arnold Arons 

frUJUIl ^a_-.l-4i—. < ^JUl ( JUII J^*L^j-^ljjMjJjJfLjt^j ....)) 
j) UUiA Jgvflt ^-fr^S" ^ «>« *b>i J* oL_i£il j < 

J jj5Jl J( Ajbi^ j^JUll tfS ( j-LIt*) f JUrj tj^p gL~Jl 0 jSll 
«>l jiU vtUij S.U»U U»l II OUjkH j J5" j-. J*l£)t e,^ 

s^f&S) d\ ju» f-L-Ill _jlkil jJLp- ajjuH aJLjJi {jJjiZwu i iijU^-l i5 £tk-» ^jIp jlLwj 

j j v 'iTi 



.(33) Jj^JeVl) ijy- :<c>3t (Oj-^dUi ^ . . .) (1) 




bj j>*ad Upi OVI j clfcUl^Vjil Me l^lS^-l sJiiaJjUaJi J^i ailw £_k£ 

^ **M-I <>■ ^ Jl JV jiVL ^ :,,..:,.„ 1^1 - oAa JiiU-l jia 

jjJtil L« ^jja 3u>-jL>- S^i jjl — liJJj ilbi-l j — Ui>-1>- ^Ic-iLii-i LLjj jk^l J^i 
iii^i* LjjLL^/ 2JL*s>l a ji SarUcJ L^J ,j^>- i Je cLJL^j L^LSj^ ji i i*L5 &>-l ji 

1 ! .JbVl Jjj aj jlkil J> JL* fcjUJl l^s-l jl< 

THE LAW OF MOTION 
<LdilsU o yi\ j\JJL> L> ^ t -y-.-->- ji->-J ^ jIJlo> ,A£ ^Ip- (jliJl O ylSJl x j-^-i 

F = dp/df 

p*-jJl ^ >ft *Ji Jjjw jioi. y» dp/df j 
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^jUail SjLS" OLvai j v_->U*~Ji y LgJs ^Jb a jLj cJUs LIS" t ^kil a Jos i^LS" jLj Jsjl J_LP 
, 2Lj y, ^aLicili a.5 ^Sj ^ j^Sl ij j>-\ LoiS" cLjaiJl (Jj (jlklil 
a jJail aLsfV Li> lLa-a jii ^ aUM Uaji OL^J-Ij d^Lail lJL» -L^-lj 

:Jk5l JSCiJi JUx^» Jli5l 



F = ma 



L> y* y* ^ju> jlJlLi m J 3 (_«^ a y jii JLiLiaJl a _JLil jl JjU J±C f vi~>- 

l Js- 4J2LJ.I a jiJl L^jLi *3 ^Jl j tL^Li! (N — j-j fc^O ^IJj- j a jiil oJL* 

SLJliil ^ ajlJ_L» ^i^i^jJ 4jL-S^ S-ojMil j (^-'j f'v^ _yLS" *^S"j) L« ^ ~->- 

O.lOUjIjlLi i j t ^ J > i Li.k~y> jLuS"j U I f 

JU- _/>«J-i ibS" <*-) (jik^- <^iJl J~>*Jl Oj— 9 (^J (200) La jLUL. a j_JL (^^r-^ 
(_c^il J-^jcJl Op a yUl c^y ISJi "iijic- j . (^j I Ji> 2000 £-L^* (jji^uJi 1 

, L»jLuL« ^> Lw^^p k_^uL^* i^jtji iliS" <u (jili:'-* 

t~j[~~s~ oji C~S jJl c>li ^ <l_JLp jJ^ju (_£ y oJjt; L« ^ J>\j L« lil aJIj 3_j>-Li ^ »j 

a S^jfcLsf^l <^ jiil iilS" 2uLa£ ^_jL^>- is ^jip O y L«ii Lai j ^ JlL^jJ iLasi 

.jjL-Ji o ^iLaJl l^S" L^olj^euul tj^J ^s^* 
^1 j3l ° j^Sl oL_s ^5 jS/t (J) 15^' (J/* ' y ^ J^** 1 ^'--i (i —r Lij jyfl* I * lilj 

a^p ((^.^) tf/f 9.8) (^jL^jj L^jibr ^U5l ijr ^j$\ ^^cW jIjlL. c^jL^j 
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dSy j^Q 

(the law of action and reaction) 

olfT jl*J :J> L. (Salii as" ^) u^bS" ^ (Kennel - J^O } (Abers - j^l) ^JTS 

. oLs^VI ij^Jl ^ 2LjjL_ju <_£ ^1 _jjL J— j^jJ Jj'y Sjt-Lil ^ ^iJl 

tiUi J*}1\ ^k- ^ J! ^ (v^i) c?JJl jjUl 01 Jldl ^ JUs t j-*-^! 

^ J^^r^l ol JS'^^ij .aJLjjiil ai^lj-l ^> alj* i -^S j ^, i _ s -le- 

jA\ 2Ls-iC*3i a5*>UJi £_?ri j) akf jjijj ^JiJlj aJLjaJl wbJLi o ajlsji aJU-i 

.(^ jil) .W pi* (<J!**-» {La!/l ij) ii ji» jLtf-l L^Lc ^ tUpj (I) 
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L^JI i jj^vo-iil ^J^>oJ ^^xJl ob£\j cjLjJJJ -b>-f ^[^^cjJ JjLJL>- 

j» jjL~u ^li^ ^ll Op y« ^jIp j»b»Vl l$i ~a jjus? i—jUii ijyf- 1 Jlji ^jipi^-s^ij 

(J) 1^><^J iw-^l J-^-Sl (_jJ-f- iJl5^>-l 0 ^3 k-L^lj 
iJtXiw'b SU<a?- ^Ip . - U». ^ U lil) : Jli(jt>- jiTI^K' /^ii 4iL*j <_£JL5l Jliil Jt-bJjj 



Fba - Fba 



B j»-*-Jrl Ols cB j»-*-Jrl Fba Lfc^l JjU ojs A klx \ *> lil :oj;i_^~jij j 

LgJ ^w-S'Uxj jlJiil ^ LgJ 4jjL~<. 4 Fba 3^5 A j»— Jrl LS ^- 

s LaJkJj>-] JaJL-j ^^yo— <Jj- LwL»J ^Jj*^' ^ _j^^r *— J _j-*> klJliJl 0 ^wLSJl (0~°J 

. ^LkJl I jjd ^L~sri joldJ (_s J*-^ f -Ip _/*b t VI i Js- t. 
^ip 1 g °;k~ (j^-^-J ''js— ^ ^"J-^.J ^r^ 9 y*^ fl *^* **w9 (jj"^ Js*) OjUmIj^ J aJj 

jl jJL^i .LaJb LjoIj O Oij ^jj_«Jl ^-*^t (J-^^* - 01 J _j^J (J-*^^- 

oi (ji ^L-axJi Jjuj JJ job* U Of J4V (2) j (1) (2^) j (1^) Jyj^l 

.LJb ol' l^Ji = 2^+1^ 
l y*i ^yJ^ i£j^d ^15) Of c-*1p lil - t^jLJ 1 t/Jii^ ~ S — ^ 

^^Jl V J jiJ iijJx^J L_lp3 . *J ^ Of ^jVi ( _ s J*s 
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L.I jc- jLS) MB by 2JL» I £ jJu Lpo j aJJ L_« i>w c^LJ^j o^ij 

c~lk ^ v^Jii JL-^jt J* v> ( ji^lOO) VB a^j-o oils (ia>-l j 

: L»ji s^jiLji Aj^is jVl> ^)a./jT jj-s o .^-^ f" 5 ""-' 
^ LiWbfl .up ^ ^Ji ^ o-'^ J* s— ^ • P = mv = 100kg. km / hr 

5^1 Jl iP^lO) x5.9742 « jlJii* U L>>" ME <y> ^jVl d\ J*pd 
kh~ o y\i ch^.j -Uf^ t" j fi^ J lAi> VE dij iU _yLf (24 

MB VB = ME VE 

ME VE :o| j Ji^Jl J* lf»^. S /Ji #>LiS MB VB :ol 

aiS^^I ^ jlJliil lJu>j57:...jjj.LJ /il MB VB = 100 01 L_Cj 

■J°J^ Ji 

MB VB = ME VE 
lkg x 100km /hr = ME VE 

ji VE=100/ME 
100 = MEVE 

SY^fy 10 Jkjj^ 5.9742) ^i^^ (ME) ^yyiaJ^Ui.jt l_cj 

<JL«3 ca1j\j>> JL^jT ^ys ^ (24 a 

1 / [(22 ijM 10) x 5.9742)] = ^Vl ^ ^ Jai, 
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! I^JLwJl ^ Os-lj (j y_j y, ^laS 

^Iail JaLflj jJUj — uL»JI ^laii _UP > (J,l J-^J *jl y>- ' $lSlis 'j— =r 

. . . ,^>l k^^^Oj j ^^isil (^i- 0 (^J^J ' V"-^^! ^^J"*^ 

jjjj "V 4 _ s - 0 w±Jl b.Uaj ^ _^Jl oL f ^Jl jJUj bU (obi VI «J ( _ r i'bw j jlOilLj -J jL-w. J*i 

^ j t (Johannes Kepler - jJ^Ujj) Ji^-i ^^^liSi Uj^' US' 

jJLS" j jjli) ^^Ip O^ljJjeJl ^yUu J^>-->J frLoJLuJl ^^Ip ^j>- jI^<I -uIpj lU^jjS" ^« L. ^ 

,L^J y>- jjJj ^1 i_S\ j^Jl ^ (^L ij jUL» ^^^-iJl ibS" 5-.L^>- ^_.„. ; dil . . . Ol^.*£*aJl 

i^jTl _^3i Oj-Ij ^ y> jl Ji JL_~J I Jus ^ SjL^i^l ^uiii ^ j-£>j 

"^US" j^Sl ^kl ^>-_J wJl L»UaJ *5b- j^-^ liO^-l U lil O^lj .CjIiLJ-I 

P~Z jlj lf5 (o jlxil ^ ^ JiCs'j) aJI«3I Lw~*-i tLLa»" 3bjt-» j j^Vl 
oJaj - apLJI ^ C5L^ 45c000) J^W U cfl suliil ^ (I ^^20)^ 

(Sj ^S"Jdl aJJL^JI l^P ^~jj)viJUj Lw-^Ji J;;^^ ji viJ-J^ ^.Jisf JwL>- <d 4_P y» 
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1^51 ^ ^j* i**»J l^al*- Sjl^r 3i5l$il L^ipjwj jvu-o (c^jljs*) ^ _jj jj-* <^-r" *jV»> I— 
U«v»J. OL*J-l ,jU>j£ J-IS'UJU-a! U lit Oftl _j j— ijJ? JLi*. ^ ftUaiJl jj—P 
<j (\JU y\S 220) I* jUi. V y»r ifjH o y*^ J^- c/j?l^ V* jUc 0 jJU*» OVI 

JU- JLStiJl ^ U5 Jb V (oiliJi <y jJ SL-S" j>- d y IS) '.j*^ 1 -M-^j j 

:^Ji (***^- jj^) jt^l <> (Arons - yjj) ^ j-\ J 

^ X5» (.Ubll U» "Sfi t iAAO-^i Sjfi t£/r jS>li 

Ailsf jj^J WjUJl <^jJ)C*UJ>. j Obits' j^^k-^ ^jU* 

.((1687f^^(Principia 
3^>o j IjJLvs-UIj IjJlSCfcl & JA ^1 j p_Jlp.> aiUl LllJI j5 c-jKa 
i£\ Jji csf ^j^l 0 Ji\ JJI jf Jl j a_jlkil l^lo^. j I^jo. dJUsJl jjJLp 

^j>-jiJ iiaUw JU^vflJ ^ tSjbUdl ^jwJl wU«i diij jUw ^ Us j*v9 4 ^ r _» 

p = mv 
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p = mv/(l-v 2 /c 2 ) 



1/2 



.^1 yiil ^ ft ^JaJl d-P^w ^ C vi-~>" 

. UjUJtx. Jl S jujuU (^1) LJl^o) 
Lib 2Jt^\ JL?! 2L«i*Jl 3JLJLM p_e-j <_j-Ap _j t ^a*^ ^ 3^tf 2L*-ljU ii ^1 _j (oliJl J—jjtsr ^il 

^.■■■■«.J:Ji (J J J-^ (J _J>- J _Jw\J I L^j^f lljlj li*?T y* IjUsO — (_£>«J — ^ Lu^ 9 

.dJLiaS" 01 SLisiJ-l -±3\J-\ ^jL>Ji d ^1 J^r^ j - L^IL^I - Uiul Lol VI 

4j jU-l iL° ^Jl Lj L>- ob y£ ^ LJ y>- jll*5l i_Sjv2J 4-iL> Jh Ll^L» jt-^S 1 - jUsj ^j— w= 

2L»A^~^«j Ijj^^Lfti^jyl _^iijl jjllj Jljj *>U r '\lj>N/lj^ t gjlUI.Uc^ *J ^L^l ^^i* 
5jL-il <j^>I ^S" ^beJi _j aj jLJl <j~i»l yi-i 3 ^ ; ^.„/?Tii j U ; U->.t\I ^y^.yj-' J.JL-^ ^ 
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1687 fiWI HittU j^tf 

NEWTON'S LAW OF UNIVERSAL GRAVITATION* (1687) 

j£*iJl ^ iSiLp- 4<f US) v-W^^y IS) . U^> 3JU>UJl ttU.1 2* j 
: js-^l p—^-' <^ *^aJu iiSLgJt SsLJAj <l)j jS L lil jjuaJl <Ja*A\ 



m.im 2 
r = G — z— . 



3jbf— mi J V^W^I C-jIj — G jodb$3lji_) aIpUJI <_jJli-l »j* jlJLL. — F *>■ 

ilvsUii aiL-li — r j j^laiJl il^"— m2 j uv*— -»M ju>-i 
[(S ^UJi jlJUI 5 ^Jll Jl 10) x 6.67)] i^i S>U t_*2&» G L»f 
.(N. ml Kg 2 )^stjifl> y i S'/^/*x < yV° 1 ^ 

173 1-)- JiJd&iS >-* ] *W ^ (££:>Ui)j l _Ja*Jl AjJc&JSjj j^tj J_>u fcS^^— *-T 
dlU jbf s-ijiJ Jl Jv» ot ^Lk^i is±J\ [Henri Cavendish (1810 



(f^rjii) -Torsion Balances (1) 
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biiS" (Paul Tipler - J^.) eJ*Ji .diliS" dH^" ^ ^Wz^ US' ci_ 

jjlaJ ^ vLUOT J-Jaill l$Jj ijiu US' t ^ — *iJl f tiaJL ^tj&l j u^/^ 1 
Olc^-iOl tj£s"0 j&ldL^l£J_^oiUJUOlt^<ol ^lu>jva;j^js*Jl 

.<(?!»iili J>" 

^! 5 cr ^>\ J ^Sl j&l '&j>. 

jl ^ j>- Jjli (^ _jJ) L»l c<*Jj a^U-I o Lbr SJIp SiAi l^-ivf jj j»wUj ij\ J^S 

^ 2UL.1&1 

— ^ ^j^Jj ( i^^S"! ^S" ^S" j>- l yJ\ <f) tiLazil a^x^I JJas <u!pj ciiil^dl (J^^-^ 

LgJliLSl iL ^1? L^j 2L/LS^j <LoUM (<La~jj) Ja5 , g ^1 — aT}/ jLs^j a j^-^JH ^ p jj 

Lg^P liJi U^^^iJ (/jO^jI)^! ^Js- I y&^— jyuajj — U ^liil JjiJ .s-Uaiil ^^-J^—iJt ^_P 

^j^-Lp ' jj 5 ^ W j ( [ <C\S t\ .'a aS\ cU>J^ ^wUjPj^jLij cU\5 ^u^gi^-U^ 

.^L^fl ^ ^il ^ SLoJl ^iUo ^gS - ^jyi 
l^S'jJL/j ^dUij A^iLi-l S j_i <u^J <d^>o ^i^y >— * js-\ (1693) j»L_c- 

:U«J ,W ^Ji 5 [Richard Bently (1662-1742) ^j^] ^yVti } y _j J\ 
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j ^ ,,.n Uolki ^ if yM <Usr jl Sitf" jjwaS ^ .UtI iL>L-i 0> yww £1*i3 

j l$Jl cXo y ^ 4-> /Jlj dJi'j jyUll i Ob -It^^y 

jll^j jj&fcJl Ula* UJi U.U- jl \a.^.-<- LoU ti j-JLt piS" J^j ^t^SCosj 

^ j VI ^yJl iilJ ji,y» y^USjiU-l 3 yi3l b^'^a y ^LjJ JjI^-j (<y* jJ) ( jiil> 

^ ^Jl Jiisi ^JS\ (i-^JsUiil)^ U ^ y ( j_c-SjLp ^yfc cl$J 1$j ^»L^>-Vl 3-JL> 

ol [Rene Descartes (1596-1650) o'jtC-o J ^ y^ 1 j ^ >- ~ 4^ 

J y- v_^S"l y^Ji ^'jj- 5 (j— p ^_}y— * c(jLs<apVi » y-5) SxkJaP SlSL* I yS i5l_L* 

tL>- ^Jl 4_«lyL5l t_aJj UxS" l*~«»>- l$i y- » g ah iljLfc ^aJslP (i*ly>) iJL* 01 c$l ~o-tJl 

.LajS" y J y>- L^llaJ j < -r J jl j^-*— ^ 
^JlSl il^sjsij ^y ^ jjl O y^c-dl <U£-Uj U. Us jytij SLjSbt-) ^ UiuA?- U yjJb 

^jIp L^oiL>- jy^j y*-U jl j5l_sio i_^Sl yxJl «_aLikv5>l ^ <ji t-U^VI ^^Ip y' 3 J ^ y-r~ ? - 

$>^yjj ^iLLSl i_jui>\£S\ Lgi*><j L« i-*jfcVI l^S'Lwn (jJ-^j iy*j^' ij 9 *'^ 
Jjti jl; (^L«il <— -> ^jj j-J Oy 15 tj;;^"! j) J ii^aJ-l J !^ ^ I. a:. -1^,^.11 <^ ;"^lj 
iUf- \ g,J...<a,aT ^1 aji^LiJl v^liL^JJ y^l> ol^Or. sJCiaJl li.L-3rS jjLp j!>3\ 2L>il>- 
diiisl y^j ^i)Jl«Ux*l ^Js- Jy d)i i5aJ y> apL*> _j^Jl u_iLiW>l j^X^Jj ^J>„ . ..'xi V|j 
Aip ^-si jJl ^ ^JL-^lj Jlip c^JLoi »_~l>- oV ^1 3 J— T } * j£ j^^ ^ L_uJp lij 

oibLl cJlS" ji j . J^_Ajil jl yM j£ S^.^W J y^ty j*-^. ^ ciLJ^Vj 
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I ykSi $ ^Ls-Vij JLtjJJ j^iJb j»^-«Uxa1 o _j^>ciil i5 y ilJi^.j !3ut<^ U\S 

< r ^>- Jl ^j&Ijla OS jlS" U.^Ji 4; I ^ $Jl y 1 (_£ ^ r <ot5 j . jS"j ^1 y4 ^ L_» Jl 

! H4J Ijj?- alj^i li ^_gJ a*, jji (t-f.y* p-fcl* ^-Uij JJ^- f 1^ ji J^i 

Jj aJI Jj>t^*> LlLs <A;i AiJLiil aJLuj JjJj>JIjj (£oLil) <_jL^5 L>cjL*2j (_£jJ 

<j^>LJ jil <oljL~~oj jLvsSflj ^^51 cjIjIjI Ojw^u ^ jLo,tt..»'i <uj.il>- o jjls 
^^a-iJl <_-> S^r I y (oLojil liXJi -» jIp ^ j^-oklJ }l>li t j^i(» ^jxJu j) I^.Ip < ^,1cL-o5" 

J-fj-oJ ^ o-iJl I ^Ui) ^ Ljp j-»J>X.5_jibi-l ^jLLo (jl J * LjL_3- aJI J-yS y \ if J i\ 

XiL>l l^wzo ^1 ^L-^r^l <_jJx>ti cLiaiJl ol J All ilc ^ A>A*ll J j 4Jl»i?-V 

jii .UUi^LJt/jJl (Elliptical - l3 _*J*yi)>JLJJ Jl 
^JlS" dljl^il (^^-i ^1 y\ j a_jl£.l Jl (±_£\&>\ iS J- JSjy\ y) J>-a. 
y L\ii ^ ^A-l a^-^ LvlJ a^ju ^1 j (Parabolic - j^ilSvLl ^Jai3i JlSOil) \ — 

i_jt^ay Ijl A» CjLJ jil L ya*{ £7"^ J^ 1 ' (Jit"" 15^** •t^* - V-^T J'— 4 ^ 
o^bj J y~ LL>J L> lili .IaJ IgJl j ^^--o-iJl J oA-s-lj a y> <u^J? jj^ (£5-*^^ 
aJU-I Uji>-I jl ^ 1 .4 -il j'alc.j «L>ri 1^,J,p ^iwju ^1 ^ ji\ ^1 jl ^ AjLiU 
U. i y^\ 215*^1) L^> LiLkJ^j j^l&j ^kiil jla— Jl ^b- ^4*y\ IajIjl. v-JiJ^ 
^jil ^ .(^U^, -UJl VI ^Lo V <jl!l) Jj-^l ^1 -iJl L*LkJ ^jU- ( 
j j$3l <j^>LoJii ^ <j^>I jLo^>-j cL?-l ^ L^jIp U^Laj Loj^y^tJ j a^jVI UJ y L; 
[ !i3 Jr ^J dUi iil jjl i5yl SUj^il ^wlil JlL' Ji- ^ J_j^-I UJ ^kJ L. 131 Jj^^Jl 

yi A JbJl ^j—P ^Lyai^J ^L«Jl Qy" i_;JL_>- O yl^i) ^ijl^l jv-* 0 j£ljt5\j t\ <J*!l J "> 

, (o j^j) ^^il ^3Lij^"l j»j jjj'J t A*»jj j^l) 5jU icLi^jj iO yLaJl ^J^JLxl Ails tiJl^l j-llll 
A—S" y- 5 *3 ^lll 2 j yS\ ^IjIjocJI »; >-^*J C *J JLL^j cLo-LJl Ja_s-V 

a—j^ ^j^— lS ~j j£\ ^^iiJl ^ Jff^y^Jj tSL^-^iJl LdJU- t j— w> k-. S"! _«5^l 
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j_.bi £_yS o^] jU^i lS JJA\ j [Urbain Leverrier (181 1-1877) 
0^15)^1^1-1^. yLuaJUxw.3 J j^i J .j[(John Couch Adams (18 19- 1892) 

iXy^^oj^i Lip _&«-^ \Js\^eu o\ j JLi"V) <«_.■'?' jS" (^^1 i— ■'JU^iJ > 

<zj\jL~J~\ aJLajl. iLlk^ ojIjl. ^ 1864 ^ (o _^iJ) ^Li^S'l ^ 

^»j^jJL^(c\jj^l^_^ll.j_ ? laJ)<^b5' t y(ArilOS — jO .»^^->r ^.^W^ 
' J^5 ,jv5- ^ j» ol\J&j 2LjL«J-I (^l*il jji-l ^ ty ji> O y^5) 

j^J^U^ Jt Ail— ^IaJjo t)\ ( JS)^6\^ (IaI_o UJ*L-fc US')«jjA» jw-jsj 

>_3 j*j (r) U-^j ^L^sliJl 4sL~1.I ^L> \ iiUi j iais Lj yiJ j Ul>— Jlj 

^jip j 2j j U^Ld! j»L-^rVl (<jli*0 : JUilJ^ ^jipj .LaJ^ lwbJL£ l$J 
U5"L»Lc cUprW.u j <_c j^^vJl L^iUS'^- jU- (JLiSLM 1*1 y) ^UiiVI kip iilpl j ~ k.J 

U»5" cL^j ^r>-Vl ^L-j^S/i ^jIp L^i-i>- » ^(J-.^. |^>J jd\ ii— 

.La^S" y> (*j yi^s) oj^-l j iiiiLj <^->^ J> -S5 L^lL5' ( J^l^ C-JlS" 
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^LJ- j J^LkJl f U^x-I i-JiiJl 

Ajjjjccli bi _^>«j j LjbL*o>- ^ b;**d L* 1 gT.XJl$Ly«j (^j 4j ^iaj) ^ (1)1 V| ~ ^AiL» ^-^aJiJl 
i_5 ^-o.' j^jS/l jls ,_j — oJtJl Lj-oUsJ (j-ws CoL^S ^^5l Ig.xlilp LjJtS ^ — 

jllpoJjo y jjiJi) * ^-^a-Si ^L_^*s"_j ^Lij^SCi^b a J (Gravitons - 

>( j^a*> L«-f- ^Jliii ^yS b>- j j^>-» i^pLi-! "iju^Ss <JlJj^3 (S^wJl ^ Aj>ljt!l ^Jii) ) 



(Ol^>jJ0 i-JtXpJ (i^c-xJlj) ^J.Lji 4jL*s> l.g L^JI jL^« [ y2ij^ (* J^O 

_jJ (^Ip)^. J yiil ^ip JV^»}U b.Ux«il 31>*j U ^^axiij .<Up l^db^ Jjia. £L5l 
2Lf-^^i) ^ (1910)^Ip AjiJa ^ c^-x^iJi ^ iLjsJH ^1 49LJJ j|JLl» js's s-b*- JLai 

/iii [(2 syU^py r] Ji^^u [(2.000000 161 2) SjJUiLpy r 

su^k;) ^jjdi *Jhj}\ Y> ...,\ ^ J»Uail ^— t-»Jl JU. aJLitil 3 ^-&! Jit. ^j&y 
^ & JclA u isi aLiiJi (jjU_«J) s (jJa*; US' Lgjil. ^JUl (j,UjUajiii) 

<jCJijj| j j ..ifl i ^ — J^L>o Lo lJL*j iajwxjl 

2ulS' i^jJj ^JJl J,^-! _j J,L«^ J^- ^s**^ c>j' aJp SJLisJl a ^ j 
cU>Jlj j3L5il iJ-i' £M iJi-^^Ji^' _j e-Ui*Jl jUil j JJi aJp ^ _j ^ _»_j>«JI 

^ ^il j-« (lip <ulp j ;c.UajiSl ^ L^i">UaJl J-LP tU^J^I ^ LtJi jj.lfi) 2LJjJi5l Sjti^l 
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JuJjJlj JuJjJl L^Jl ( J^<5 jd\ 4**b kJ\jyi SjjU ,jJli>- ^ lilj t JL>- j <j" , - >s *~ 5 

^ d _«J Lo3) lob? ^aSLo^Ju Sjw' wtSti5lj 4JLJiJ-l jy* ^ gi'lp ^Js- 1 ^Vp-jJJl j 

— a j ^>*ll ^ ^i>l b>-'}Ua^5>l aJLp jlU <_J j_Jl y»J l(f bdl t_jJLJU ^ 

d^S > '(Modified Newtonian Dynamics - MOND) -lj^. ji 

— J, tbjaiJl ^ ULip jiatjii 01 \ $iu> b^Jp j»^>iJ y^' ( W-^ '^T ^J^— i 

(DarkMatler - »li S^blb) U j-j aJ^Ji ^ xisu ojL^ j j-?r j 

^Jju j^aj jjUm j^-oiJ j j j^li L^Lp O _j_i.L»5lj (MOND - ^y>) ^-l 

iVJLl 

SibJil £j f ^ ■■■^•»Sl I g . . ..I •' <uiju Lo ijijiJ- 1 '•^-^ LluIp aJ->t li jAii* i— j j_-L*fb \ gJli 

— biiiJ^l^j^Jj .(fb«Jl <_j Jb»JJ ^ j yis js4-iil y^j) tl/ r 2 :4_l^sbi!l 
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^ j&S\ j tojijuj jJl ^ £c*~olSl i5 yiil lL-Uj ^»Ui Jl j yd — tlk^Ji ^» _ybdl il J> l y>=J 
^ ^wUJJ ^ $'>-b- dijALi c^SlA-l ^ ^lL*5l ^ j$aj> Li jJL>- I Jj>*J ^ o J^-^ -l$^-l 

0 _4-^JjLS1 j iL-<J*5l <_->! j cv jiaJi <_->L»i- aSjlSI Ojjil cLL>l J-=rV 
oj^L^-I tiiii ^ ^sxj . jlkll ytll Jl J ^JJ illy* ^"^l o £3 J ji L» A>- i—sLsiij 

^« Ll^v? ^_J^>- jl i ■ 4sJt+£> 0 <— "^J 

t jjjaji Xt-j^i jy^i J jjfcLft^jl AjjL^L"! j i^A> — 4 y?Ul-l A^v^Jt 5j ^laJL; j^—AU^f- 

j ! !<j^>UI ^i- _jL^Jl ^ SjL$J^ U AiLf jo- ^ yL^iil Jl (c >Ij Jj>LiJ. S—^^Jl;) 

U Ajjl jli ( H^b-I j Li jS" 01 jS'Vi ^ A>Jl*5l J j (j^JljJ^I jji^Jl Sj 

U*j>- (1997)^Lfr Jl (L»j ^ ^.Lk*il ^ A»Jl«Jl ^ly A*.) 01 j-^l 

^s-Si <_->jL>tx5l ^iajtj jl ^>-L> ^ (j-^ j^" ^-*^L>- ) tL»i*il « ,jj 

oJL*L^« 0 _^x^ iji-JaJl iXaJl 4^»U5l cLu JLj y 01 jS'Vi dJllJ Ji» J> aJL^o-I 
^•L»il <_jJj>cJJ ^> jJ 0 y\£ l y> ^i.LJl j^^lsil j$\ 0 ^JL5 Jwj jf J— jl 
a^iA jjUjI ^ SLiLi^ii ^ Xj ji jl! 01 _^S"^I Jfrji J_ SLa3l j j-s^iil — jjj — "^L_Jj 
5LLj>s^-« jl 0 ^li *jjl oJJjtil 01 £Sl\ 0' jy-^i 0^ Jl>-V ^ 
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.(^TjU jto,) JlL.i ^ikp o jJLjJ v'U^b ^bri _j (David Raub- ^ jj 
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1701 Jyj-iU ji& 

NEWTON'S LAW OF COOLING. (1701) 



T(t) = Tenv + [T(0)-T C nv]e 



-kt 



T(0) j M ^ j*~ Tenv j^jJl - 1 Jr -4-l Sjl>l ^ j*-T d—*- 

'Tenv = 4 jT(0)= 100 J^a^iLajlSjl y-^rji^ j^l JjUt* JUJ*. .ijy ^ 

a* rj jts';t5 Sd^J <j:t l^ai oj ^jT(t)=4+96e" k :Ojj5^4_Jpj 

^ abUi.1 LLSV j (k) c~jli5l a*J v L->- Vi»lai^V Cte* 5 -A* WvaJl Sjl^ 

. (t) ij^lla* ojt j>- ip^ji (_^t JLLP- Iw^JUtf Sji <br ji i Ji>cI«m 

JiUiil Jb-t a-iy^ <3Lij5^l AiiJj- ati- a_*S yidl c » _yJl u*L^- ^ 

j^jlfciJ i5j ij»jJu Upo Ljbi I*-* ( Jj^jili jjJ^ii 0_yjl5) ^Lojbt JL^U yjj 
at** CjJbrj oi ^1 i&r ■^-i'i iij <— *iU<9 j 5j«J LiJl ^1 ^-^Ij JsSil ti/A**JL«j« cS<Jb-£ 

60) * J jU' j*^' °j' j 9 " '^J^S (^i^j ^rj' 5 80) OVI l#&>r Sjl ^p- 2_pt j 
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. (c~Af> ^ 2brj^> 98.6) ^ VuJail p-~Jrl Sji _/>- 4>- ji jol IS1 Jaii 
2L^i5 5_p jjl ^aii L_a ^Ll« j c i ^j^l yS- S"i — 

(o; a^iS (^o^JLJj . ^iiaii ^JS" t [^.lii (Dimond - yp] 



^ ajiAJi ^jis" j (^^J) (Milo Kenes - y 

.i^^ail ^ J^l _jl SJLlJ-l (w-i~<2J (^i l$J ji ^1 i_^jil5"V! (^Jj>-Ij 

^Ll^Ji (Brahmagupta - L^i_^ U^l y ) t^^ 1 ^r-^ ^ -J-^ - 

i^^^Jl o ys (_^J_?-I 0 j— ^ a <*Jl >--^ ~^ '4— £JjL5I <^L_i? yk^ilj 

.L$> tfiWJ y>Uii (628) f l* ^ (Gruhtvaakarshan- 

^ L^>-U» L»j (1) (e.L»ji-l) f y^ - ^'j- 5 (J| (ojl^L^Jl) ^Ip- ^y oJU-l y« ^^-^ri V — 

4^il«Jul V _jJi .ywJlj 0>LJIjjlilj i_Jti <Jl 2— ii-i (j^btll ^jj aS ytjtjj Oj\ J\jS 

2LjiLi-l (_Cys yt~JT. jlSol ^ <U»3 JliJ li (^3jIjl») ^y* <_Jjjsiil diij J^h 

John Henry. (Newton. Matter, and Magic), in John Fauvel et al's (Let Newton Be>) 
( JjjJ^u (jSLi U JySLJ ) J)ljJiaJ ^Jkj <_aJjlt i_jLj£ LJjJuj 

j 0 4 J 

lis ^iji L>t»V i_~>>^J jji ia yi—' ^ (S Jh^ p (jjJ yj)^jl^l ( _| ; >~ u J S5 — 
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Joseph Louis Lagrange. (Oeuvresde Lagrange. 1867). 

.((JUjj iijLJ ^Jiljj j>Lul) Jlj..* j 015" L^u ^^o^Vl ^ yJl ij^J ttLiVlj 

lajbtil Sc. ^lil {J^~ Cyj^ f^^i ^ ^ J .iilJLj^- ^l*JJ iswslj ^gkr... 

Isaac Newton. (Observation upon the Prophecies of Daniel 
and the Apocalypse (2, ofSt. John. 1733) 

.1733 <(o>>- - ^jnjilrtt) ljULjCij -JLUi-^jjM ljIisjjj J^-Ljlta^iU) AjLS^ti^tauiLt 



Xii5ij,jj) JjIjj .(j^j-S^- o_^i-Ai'^r- - <J>i ^j)oL^._j Jji^j^a-jl^tJUj^i yj:Daniel (1) 

iilil Ja«jJ ji^A^r i*j .LjiUSU- ^-i Jjb s£Lf ^ajlj iJjjJl l_-^U> ejdi;^ ^ 

uW^^^JUjJj Uj > »jb-_,J_,iJ trj iJi wUJHi^Vi^Q*^ L^iwVji J-j^(Belshazzar _>i>^i?) 

(Malamir- _fi*M ^(Susa-i-^),^,^ i Ji^-Ji ^ il^s" ioijuli ^ Js" ^ ^fj^^ aiiu L^f . J_,L 

^i&LJ^^^yifj-^i^ii*^,^^^^,^^ : Apocalypse (2) 

.(Armageddon Battle djJ^l*J°S _^.) Juuj J^- Ui' ^UJl U# ^^.^'jj ji 3j^JJ 
^ j^-Vi « Jr\ Jxj fi-J\ 4_U ^_J.i ju_Ji ^ji^ Jb-i^j (Saint John - tij-*r ^n-^) u i—^ 
^ jjdi t.j.J-i oi-ii' (apokalupsis eschaton) ^ »i jlk-ai.t ^uii «Jl* u . J-j?^ 
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Riohard Feynman. The Character of Physical Law 



Richard West fall, (Newton's Scientific Personality 



^f^l Jlki^ <_A>* j [Isaac Newton (1642-1727)^"^ J-^ 1 ] _ 

Si?b>-^l dJjLji JLLP j—p^je^ j Ills- piiil JSLxj cJ^lfCjlj J^sLiJi <_jL*«J- 

j jj» j£.b\ yN\ J-j2S 4JL»^- ^j-^*) viJ^i J ^— i ^^ij V"^"^ ^ y^ (Si (j— ^i)^' 
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^Ua^l j aJaill cjLJi jb-)fl (Binomial Theorem) j-i^ *-d ^ 

I jiL* Uy^s- LgJ ^dl jU*Jl ojlji 5_JL4^I JJU ^1 ^ Juo«U <_i-J^il jlS - LoS" - 

AjjywU 4jt>-l ^4 J 4jL>- ^ij^ C-.TI wlSj . AjI I g ■ ^ ( ^lJl5' 1 j«w^ail I ->ll^Jlj 

. ^-<Tll ^j.^: J.^ ^ j"I_-- • t ^ C S/^ jW.ill L5 J2^i^5<l)lS'<oi ( _ 5 JLp ( 35L4J-l JaJ j — 
(_£ jil jil oj jJk J^xjail <L»l*il 4jtiLi^Sl ^ _^<a>v (ji**-^ Uj . 2LCJLtSl ^J-ail 

oiiiy JL»lS' Lr - oi5"(/aJij[John Maynard Keynes (1883-1946) 

^ (JLjI^^ jl ^j-i <l)l) |i *W iJli* ^j^** 1 *5 3j\<a^ CtU-«^-l L £ { y-J 

. (<Uf- \Xju b jil? »l ^> Up jHj^l J**-" t£ J^' 

j^JjtJjvJjiJl^cjjlJj A^jjUJ (jytjzdl ^ IJl>- SlJi 5Ji<l)i (J.!^ 8jLi^?l J^iil (j-'J^J — 

^ ^-J^jL^Jkl JLJ-IS'a <w<l ^jbJl JjL>iJ ji Jj>-i jj ' 015" Ojljvf J J £ji A LjflJ- <l)l 

<u<9 j^aJ <uJU ^ ojLfti'l ^ ^^Sl (a^Pj i_~~^-) ijLsr^l vr->L*ljaJl j iJ jj&*>Ul cjLI^JI 

.i-JsL ^31 A^*!*jl 
^Ip OIS - a_j>^J.lj (j?jj) <jL_cl <jl ju^>«J| j j ^5"jj 01 a Jll j - 

ye-) *JSl Ob ajJ^Jl A-^r _j LS U j ^T^lii caj*>^±5( j^JU^I Ijl,. ^^-Ip (^-Jj (jikll a_^>- ^Jl 
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tjJU- *ll5' ( _ r Jj OLi (jiLxpl OL-JlS" (^uJl wU^Jl jJU- Ji 015" (<_}->- j 

jJalil o J\a. : ,»j cajU-l S^j^i ObJtU jb OjvaP ^ ^Lx cS-'^J (*^*J^. f**^ <JbiM 

. b^JL» *j^«-L«j b?.^ (j air.ijj ^ jj^-t J"-^ tlij 

ji AJLf-j cC-oA^-I L_£>cjjb" ^ Subtil l^_> l jy^uy\\ cb^i jj-^viJ 4J>J ^5s> 

^jljj c<*i t r -»Jt»5' *jJlJULJI 2L>«^Jj JjIj^I A_^ji-I aJi^^l Cjl/y _aJl «-b*'jj ^ (^i j_ 

jiiJi^ji y^[John Adams (1735-1826) >-oT<^r] oITaUJuLIJ^ 
<uie-) JL~Ji a-^a _«Jb aJ'^JI ^liTyi ^yr-y V (U<a5U-) I Jb-j* b_$J 

(Thomas Jefferson - o >~>r ^ b» y) Ju*^»i ^-j jUi bJ US' — JI 
illi! a*^. bfri ^\A\ v b^3l 6 ^ ^^51 JT all (1804) f Ip <y ^y\\ 
<iy b») jl^lj ^ Js- ^Ji 5 j^jJA (King James) ( _ r ~~r 
(Jl oLil Jj ^ ^yj.voSj 3^>LiSl 4iw ^Lvswj (^A~Ji aJLp) JL^Ji j iiL ^LS" 

jJ»ti=r) f 15 c^Jil j ^cJLiJt ^JLaiS <_jb^Jl jip ^jjli L. Vi Cj^I dAL' Jju ^ .JlJ 
. [b.jljj (j»*>L-Jl *J-C-) ^t*>~il ^-*^*^*] ijl iJU*^ A*Js_j <Uitto <SU<a5b (d) j-vu 

j^Jjt^j il)LJl5'(^'ibwJl a^)^ ? ^IwLa^'U ; >c*jj oljo-l (0^-x ) <— ^ 

^(Jjbi-I 3 ,y;» ^ 4j tU>- Loj 4^Jl*I; (j - "^'' 1 ■'b^Jl 5 y*? i f J^*"' J (c/ l}^' 
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&ju*ju> 5-vulj3j (Ji^ ki^t-i Ajw 44*9 l jy p Jij IJl* c (Sjlialjl-i si j jji ( j<s> j-^aj y iJ > " 

(33) ^ y (^.y}) j^Cf ^ 015" Jl-^ < _ s L^i ^tjjbJl jb 

ta_b ^ ^ AjLaLoiftV (3"*"^"' ^ ^ J J ill j 

£jUi J 2Lv?UJ-l AS*s£* y *S ~>\j><^ J 0U*li Ui>- ^li JJlU 

2L^*ii ^^Vb LiiJ ^Ui»! j ^LW Jj>- 015" aji <GUj Juj ( 1 c752) La^Ap 
iiixJ i_J) ; ,:,.<^" ^ LuUtf j U jS- jJj^j tS^jujJl jliJSflj aUJL*il £~i>l aJi^UJI ^J-JL-iJ j 

JUx— I a^^L.) ^ ^ii (John Harrison - jjI* 0 yr) <-*3y ^ ^ L« y> 2L^il 

V^jsi- a3wUi ^-J»l j-« j_fLfr Jj^ - y ./I J J"* <3* J ^ J ^*^' *^*_} (2^, A Si 

Jaii (12%) JU. Jjjj V U oi 4J Ja_9-^J Ol ^-.j .alol ^ (4)j»i j J >lJ-I 

^r-JLlj tjJsLwiJl j 5_$J">Lll 3 yry. OU^yi ^1 j 015" c jLi- *J j^io V ^ JUl ^ j Jl 

a j&Jci JjCj j, U j iLLiJ3 jwjiJl; oLf^l l5"U5";(aJ)l 

j^JlS _jJl Aioaj- ^"Lj^ (3^~^ LS^^ 3 T^ 3 - \ <*£^—^ <b -'- 3 AjLaL^I ^yo-^ (j— * J 
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jLuJl ijub J j>- litU- L*a*i* L. ^jL. a> (Council of Nicaea) c$istj J-^i* 

4^j JjO^I 









(27.2%) 


477 




(9.6%) 


169 




(7.2%) 


126 




(3.0%) 


52 




(1.9%) 


33 




(51.1%) 


895 




.[1978 SJl^il - jr * j+£ <g* f£) # Jt*»-»l <>-> j* £>j*- : jJU-ail 
John Harisonc The Library of Isaac Newton (Combridge. U.K. Combridge Universi 



ojj; <^i3l oJjJl ^ tAJS 0 .■»!« jJ 615" -of y l$J y& 4i\£At OIS* cjI_* jIA\ 

JLy.aP cJ^ljL^jl y 4jLj- Jl>l»- (j—iLp JliJ jil ^yut; ^ 0L>4 .>.." 0^5" 0|j) 

JtSj .j ^*iUj SiLst^Jl ^ <^>Vl»- itaLu *AjJLiJl <l>j-i-l <y» 2L>-Ijjj ii <^/L_=nj 



j^^VV^^*-^ 1 ^^^^ jV* :(J J-^-Council of Nicaea (I) 
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(Milo Keynes - lJ ^S ^JL.) ^^S" . (1) (Aspergers Syndrome - ^jyl 

jjl j»Jb 4 3iL)u-Jl j l_^S\Jl ^ j j ^tltjjfi L-^wui <0j£> jj jLnl AJsJ)) 

bA*« (1j OlS" US . J_£flJl (SJfc j*) jl&l li C»» jsll AjA-£ OlS* US' 4uJ5l y< 
Aij)lA^5ijA^i r L)lili0lS'jijj»A jljjvaj^iV u-JAJU AjA^Uiua U_^M 
JU — i^^u OlS^ii yslSall j 4 SaJ (^b ^.j*^ Ji J l ^U- (!<U _jA*< 0 jS\5 

,j«y>) Js- ^ j (Anthony Storr - j j-^* J,>^0 V 1 -^ * j*- ^r-S^ 

L f [ j~jJ r \j ~&^f- <d U Jff ill jl j -b^! -^(Jt ^ OlS'jJli tiJLJ is'ilp i_ji i_9iU<2^ 

lS 1pj cjj^jJ X^aJ^ v_Jlt. LS lPt_«JaJl ( j r o jji^Jl (Bill BiySOn - jI^j Jj) JaJL. 

: Jl—i Ju>- (i^JS'^tjjU ^ jvii^il) f Ajli^vaJ ^ ol 

tS\JLji*i\ p^W^-fi i^e jqi Xs- jAP-Hiy ipj\J}\ sijjij Aiii i^>*All 
AjA>-jSj_AjA^JUS'U-,i5 J «j«l y^Ub- UftU^ ( J\jl»oU.I I Up I 



jULty <__i> ^A^j^Jji.J^^^^i(_^ ( ^ 1 _ r ^U-^j_i-Asperger'sSyndrome (I) 
^\ >J»VI_) i-^u^rVi i-.^i JU-iii ali^di iii jti 1944^1-* ^ J^-V t^j-J* j (Hans Asperger 

l^i ^fk. t_JUjl ^Ijj 4_- (lf> ~A j Sjjiilj S_^U-l *L-ity ^ jJI ^Ui»VI j ^ }S J iS J i-l 
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! IJ-!l Oft Jf U» J J> 0( Jjs U iJljil^ ^U^^l J^t^ Jlii 

Woolsthorpe-by- ^ jj j^jS" - csl_> - v jj-J^j) i> Or 5 .*) 
Aoadl ^ jiJi ^cy^l jij ( 1 642) f b* ^ a^ULi ju- ^ I jU&l ^ (Colsterworth 

jilJl ( 1643) f (^b) JliU 0 jilS* j^S-jy ^IjJl ^jJi vJiUall j i-tfiV j 

SiVj ^ UJ (Richard Westfall - J y>z~ij * jU« j) £ jf . 4— «l £_i / ^ aj^s,^^ 
:tMS (&l£i*Vl vJyu ^ <^JJt Jpt jH - J>bwV v'-^ 1 »^«*^) f <Jc/J* 
(jJLte) j^i> <^jui . uii «^)U»!)b y u* (1642) f otf oil)) 

J^^^^C^UlJ»4^teOjlittj>tej(1564)fte^(jJy^)AJj4^.«JUy 

Ojjll 0 ji j ^ijA ULim» «Lm1I «.(«>- 0i* «47d^ j Jjuj .Ue- «UI* U (jJ _jJ) ^l* JUS 
<uS3j « Jl»> ^JLp 2pjw j 1 jA^-i jj»JUl 0 jyj5Jl cMtJ" aLiJ ^ i 
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<t*^ aJ^X>- SJLJsls- ^ a ./"^ (Jj* 01**"*' Jj^j j c-bAi-l jjji cJ™^ 

>t ^jUJil 3 j> iiU* ^j^o jjj caj yL5l j»juj> Jl aJL^jI ^y> ^Jl> L$Jl ji ^1 
l)I JjV AjL) Aiial ^ ^ Ujbi^j o^" 1 1 1 l-Jj-Li La £ L^>- jj j aJjJI j (^J ^J) » jr -S" 

JsJu^) < ■£ .^i^lil JJS UjI» V (^y _w) Liis oL^Vlj c-L^^li oytJ^> d__> ^j s> ^- 

c^VjU» (Michael Guillen - Cj)y> 

ilJj-l j to ^o»P- ^yo Cjl^Jt-flJli i? > >U>-^li AjixJi jji III y <*J yb> J& (j^o ^) 

JJL>- aLu2^ 015" V _j I JLjI Ui>y> .j-j^L. o-lff- (^'j^ 1 0 j^lu-^i / 

(Grantham's) f isi / ^jlc.j^i (^Sfl) j (<^i) Js- J-^i 

k-jl^pl jbj 01 j^JaX— j c-~"- **iil -1— pI ^iJ AjL=?dl 
y I . jwLo ^_j*>Usr iilS" jL^pIj 0 js>-VI J-* L» iJ^I — 0 jl Jj>r ^C-j — jJ 

1 j j t^JJi (^yljjJlj — Oj^aS- ^ "oji^e- iuLiil 4jAJL«i wb>-l x*J * 

,i»jLf- o^JL>tX« a ji ^jIs^iSIj aJUI^L«I j ^ a^vJU cjIA; J jii5l Iji .^:.! 

OIS" Ifcll ^ J tlr £J _j ( 1 66 1 ) ^ ^? £ j^tf" jij^y) J j-j^-aU 

AiJi 2L^(jJ iixiaj ( Clj < w ~w~> t i A^pL^^-^l SLt-LJI ^* i___pL^2ilj LJ ybi 

Jb^L-J — cJ jJl kiXJi ^ cl jUl j ^yi^lj _yJl y iJLp <>- ^Ip cJlS" Oij — <U^Ul j C~Ja« j 
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^^i^li sj djJL_Jj <o ji ^$3 JliLi"^ Uij (_$JiJl ^Sfl tA^li-l <c*ulj3 LL— JI 

^(SsJj (t_? yiJ-l <L*lj3 (_£t) j ylaJl y* ,jyl y& ^yLi^-K* ^ jLs- <*JL>- _ ^y ^J^Lwfcl J ji 

t j^Vl >u* cjjU^j 1 $ y*s ^ c^^-i JS' ji ( _ s _ x5i ^ yjtJl <jl J y£ U oL_p ^« 4_^>Lwi>l 
V 015" *jt VI t^Ul JLi j »UJU*Vi_} ^.yiil £-■* Aj%»L«j 5il5" ^ Js>>- ^y* *>\ L. 

(J* 3 — * yai^-l ^^«; t^^-J *J y^l (JL»*S/1 ^y* jyS\j. (j* y2 

-uSo: U Oaui <jl j ! La y>£ j Cv. yl-~-il ya*j j»is>- U-^>- cjI yU <_c ^ 
, (_£^vaJl j^-^"' <J'*" P *^sj^£* (j* (j^- 4 -^ tiitaj — ^y 'LiJiU S^ji-I 

(_^J <cl»3 ^ L«>j jJj ^ij aJJLp LgJ ^_Cs jl c-'LvsU yLS (^jjjj) «j 

2L^sb y 1 ! c->V->l*ll Jem, {J \&<jy?-\ ijJJlj (*~^l ^LsA U~>- (1663)^1*31 

2Ul jJj tail j ^yji JlIp of VI aJp 01S" Ui toilil s -sl^- l5l jil Jl <d^ ji ^yJl ak^^Jl 

.(1665) ^ ,j »>fr-^l jy^ *awL>- ^ (j-jd jj^L^Jl ^ J _ ? -aJ-I ^ ^Slc 

jlS - j JJlJl Jjiij c a-Jjj- ^ll awl* Jcs- Jju cjj j-JJ 4.1S ^ oL^sU ^5l ^ _ ; i*p t | r - S3 j 
JxS'JS' Jajj cUpUauUul ^1) i-A liJUj j^ip OlSo ci_^>tP L /'j^ u . 4-«Ju<aj ji Jl *J>rl>o 
O-Uij j y. ^-^! (^s^ C$J>-* ^"1 '■I- 5 01 (vb-l j OjjLaj I ^ ^* 0 ^— £>Jl 

.»jUL^J ^=jjLJl <jl <JL>-il oi^-» _j tCj? jj) 

(1665)(*Lc- ^ (jjj i_> yi-j A^AjJSvj JLUl ^^Jb (jl5'L«5' (.2 yJ^\ iZJ jil t_J 

olij j La Slij L_J io^xil cjILL* cUaL4 .oli yLl 1 grLo- ^1 Ju^i-ljJl ^»L>- _LJ j 
^ ^ JS" ^jJU- ^j^r ^JOl ^yxJl y> oLf f UJl dUi ^ .Jwiil jSO _j ciiUA 

^ p-$j[xb\jL» I y^yA ^jjJl cLlpVI Lf^-« ^ J JjJl ^L>- y \ Jj ^ J ji j\5j 2L_< jSoil 
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L-ivii jv-^^j jl i^* C~Cjl &r ( _ s >- j^ifcj J_^l 
tLjJibl iLo- cJu 4JJjil oJU^ ^li ^ ^ll Jji> LjJjlpL— 4j Oii ^>Lpjl 

.^200000 JV JS" 40000^ /S"i aJ ^ziii J^kUi 

LUi;../jji iJLf- j^vi . j15" jl Si <Loall ^ ^j^ja ^Js- y^^Aj cb jJl jljj jsc^M Lfclp Jjtx> 
100000 Jl ^ oVIj Lj ^\ viJLii J^U- O^J ^ ^1 Jbi 

^Ui j^La j OwUi ^-jUcs! (j; ail ^,. : ta,«il O Plkj I i> jLs- "*Jl 0 _p-j^il ^>-i aii . 

^ (j;^)^ li (1665)^1 dUi Lfllj.! (^-^jw^^W) J^lj 
— ^_->j ^i«-Jj) 5_uJL« aij (J,l (^j— ~i yS) <_$jl o^L_i5l viiij J^l>- ^yi* ca_lJ| jS < i\ i^l 

JS" j^jsi; jLpI j 4LL ojifCii o>L( ^Js j j»ju\ j *J Jjjtii j (Woolsthorpe 

J^U- ^-jlail iJjj (^i^y^) J*5L_pI j^i>- (jail aJi <J4*<ail j Jt>L_^- 

^jlv* . Uijj ( 1667) Ji cbJi ^ (Ji^S) oU ^ j ( 1666) ^ ^ ( ^j^.) oi 
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^A> ^...tl) ^l*Jl ojb (1666) ^ l_*Jl (Jl xjlUI Aj^yx °^ > " <s~Sy f jv-A; 

*ji "Vj ^uJi ^l* ji (The Year of Miracles - Annus mirabilis) 

z. oli j£i <wLi^1 — Xwi^jJl j-J jJ obl^" ,jl ^Ui^VL) j — ^LtSl jJJi A^-i ^L_is i^LJi ^ 

jidJ .[Gottfried Wilhelm Leibniz (1646- 17 16 ) >J ^ ^ 
o/iV^(1666) r l*!l 01 

(1687- 1685) ^ Ji ^ ji^J (I u/i ^ilj aS->i f > ^ ijb'i jJl .jl^ii j** 
. (Principia - t5-jLib) j ^ <Jufb ^U* y> i.b ^ JJi ul5"j 

^y* wbJjJl j jioj kl*S- ijlub J~ia* <J 015" JJl jj»S r i itbjjiJl ^1 JjJ oLyb ^Jl ^ jic- i^ljjJ 

»^ i—MjijS'l ^ . a\a^>- ^» j (J^-* (j- 4 ^r" 4 ^ j^**^ iSj^-^ i^y ^Ij 

^jjT „^!l JLJLUi AJjwj v.jlS' (Jl 5J yAj* C-il5" ^Isj <L^ii) L^5" As jlS" jjJ »Uj Jju Ax>^» 4^9 jJa^ 
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ciiJUl ^jjUI ^bJlj Js-aiii 1^9 et-»r Aij t [ Pierre Des Maizeau jjf tp jij] 

41^1 j j J^liJl ^Jlj ( 1665 ) fc- J**- -JljUjjj *JUp1 

Jl J^y *j (1666) Jl ^11 f Wl <j MLi&i Mjw dik ^ . !L>li ^Ji oUl jil yb* JjJal 
: Jji i^iiS' <i^>- ^l«Jl <_jJJL_i ^ <G yliJ asL^SI ^j^fj JeKkJi j <.d\ _jJSfi <o ^lai 
j fi\ c-T/Sej a* jIjuuI U-l j*Jt4U?\ js-SUdU (1666) fL»^c-*j*)) 

^1 Ojtfl ^ i)t» Cjfiiit-'l Ai» ((tUkill 4i jili j) obU»- J* aUs* 

iUoUJl ItfL.il lr-^* Oij JU*S l^JljLU^ dJLi ()\ ^,V>t,„. 

; Ufri)i^ij>3»J^jO^ (# ^.OjfrUaJi v ^dUij(1666) j(1665) 

g*iai JLS djlS* jffcSJl ^glp U jot ill j^Jj A*»i>jVl JLpli-b (^y j,}) j&JS 0\i £ 5 jU*>j 
Oj^U^I l$j y» JjU«j ^1 SijUaJl o j^-ZJU l$sJjlai c^AJl ^Vl (1666) f I* Jj^-JUttj 
v^l j&l AS" yi- <Jli5l ^6 jitfj ii jUail o _j_2jl J ^l&Vl sJLa .\ 

j^iil jlJU (2Lj.ilit.lj) ULwI ^gdi j » JOJLi-l s _^]| jotl J 4jIj1 jA J j\>~ L» j 

ijbr 5u^. i. jlaj ^ j (The Binomial Theorem -^jJ-I c^i 20 ^lai) v->L-i^S1 
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jjA^-) LvLuJ (Newton Identities - j-J^ ^ULUau:.) <_>y« l_« 
jjJbLi ii^ls ^Lx^s ^iJUKj (Roots of a Polynomial - .> jO-J-i s.>a_»^ 

o J>\J>SS oliil 4~~Jl ^l>oj (^y jJ) ^IIjt.uI (1666) fl—P ^ j . Jl ^ yiJl 



3v/3 
n: = — — + 24 

4 



fl _ J ! !_ _ . ) 

\12 5-2- s 28-2 7 72-2 ,J / 



(1666)fL£-^ L^j^lj yiii <Lo jiJl Sj^Lxii 9JL* J y>~ ijy yJ-L* (3~Lo ^ JuJ 
AUul^ (^y^j) JL_£Ji t_$JJl ^.Uil ykj (1687)^ yiiiii ^btJl tl_>- J 

(Philosophiae Naturalis Principia Mathematica) 0 j-^Ii <_>b£Ji y> j 
(The Mathematical Principles of Natural Philosophy) j s-^AJb 

. si JL*j&b Vj aJI a5Jj V J^^^l 0j-> (cf^Lil 

<>j O^i" b»j A-JIS" ^-j ajUjvsj ( J i ^L«J j-*-^) ajLJU ^*s* (j— ' .js* j— ^ 

<LJb»j bjuLS !_ii$upl Ji olS" <»jb (aJL>- (J-*^" J^ 5 * - L^iLc- ojL_s ^1 <j>*j c-ilS" 1 gj j£) 

4~*U 2~UU ^ L^af o^b- ^bpj ^bil j ^Uiajl lgi*>b>- <u~ij c-aU- *>L»IS' I j^jt jiis- 

oJjwLi-l o JlJ ji\ Aj ^-i^ \^ Jt- >• ^1^>-S/I i_i^«2J J ^p- 4jl j j ..!•?* j (^jj jj) jl^t Oj j-S'b 
i_jLv2t)J . Oj j^JLii O^isp 4_jLvi5l j^JliS/l a j^i ^ g"'l Jlau j (J^L_>- VJ j _^Jl y 2L»lstSl 4_lr ^lij 
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JL, <Jl5" (:>( jil j=~) j^iii L^.bS' ^ (Kennel- J^) ) ( Abers - jy\) OLii^II 

^1 yiil ^ ^p-dj <Uj *J^i Cf^ ^ s 7^°" } f (_s? J i 

l^Jp JLOu 2LJ( j^Jl L^JlSvJ.) 4j ^IaJ ^^^iJl eJ^I { J^l\j)^j\ jil *5"y>- ^ O^Jai^ 

iiL>^ tCVLjJLU^ _/"<^l ^1 j-'V AZ^ijJj oLlI ^ £-1 4j jiai J jJl l^jl ^ ^->\ yUail 
J^l£odl p ^ _j ^il ^p ^ jty j£& ^ Ja^-Jl ^jJl jr -ojJ ^1 A^lai J) 

.(Equinox) jL^Ji^JJLSi^lj^jjI;^ oi}A« jiuii ^bL^^^^yiii 

I Uailj (a-jjL^-I 

2Ly^ Ul-I Jl ^-"Vl ^ L^JLLJaJj 2LjL^J-I aSjJI J j_i I Liajl Lailjj ioJuj e-l>- ^j—* J^j 
aj iCi ^ .iliiS" jw»i_j (jJj^) J6l L^t(_jiJlp)dJLJ^ <J3U LS'aJliil £_^=>l jilj 

^L~>-Vi <jibi as" y^'^ f*- )^ <j} t>* '-j*^ j^t; 

^•^r <_$V i> j^5'-Jl J ^jLaj <_i i S' t Jlill Jsr* ^^-^J * «jUL» ^ 

t^ysj^i (J) t5_jL^i jJp^ L« lit o is ji^*< tl W.l ^ dLiiS" <uLj^ <»J^U- 
^LaJjVi s-sIjjj j^-^-I JJUi is ^jb <p ^ o^lijl UJ5" ibj_i^ dlli 5-« ^Ull o d\ <Ja—':.£\j 
il~^> jj^ii ^ ^ y$ jljLi» jU jL-J.1 liili ^^Ip iiaij t<»ju jJfc (_£ Jill 

LaOip iOb" ^ill (_$^L»ruu j <u!p 1 gl?L-J ^1 *^ibi-t o aJ^Uoi L^ii 

S^V^J ljL>- ■ ■ - ^ iJl-'LtuizlIl {J* 5 ,<d ^ H " A*' ^Jk Uw^j j^^-l is ^Jti J*><jo 

tLao ljL>- ijJs jii£ U-^-jijt ^"^^ iii?-"!^^ t j£- »^Lp J Oj fcUaJl 

^ ^^(iIjI Jicy\S hi^aj) AijbLi oLf-LiJjl (_5^(j-*^ ^J*^' ci! A^L-J' jlailol jJaiJL^jtL« 
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Jjs^jcJI J*-*! iZj\jw> ^L^Jl ell* 2L_»J2j 5jJUl yJ~\ L^^vaj L<t>-L»^- tl Ji_jl j 

L^j tl>- ^Ji (ILpLt-l) aJUxJ^I I y&\ oJu> <u53 ol p~ju ^ J ^>-jJl ^1»IS" U-bul (^j-j ^J) 
i^j-aSl J** a4»j!» OlS" AS ii-w* S-j^P^Jb-SXkjJjJ^sc^flJ)) 

J) *Uw ^ ^sj L-) j£ 4jL£w> <U>Jl»- J^>H J t4iUUsS*l i-UiJ jA (^ijl 

*jV ijr Mj J^'j &J^) ^ (J~^'j Jdj^. C^ 1 -^ 1 ) 

J^Uj Z^-j J j (i-j\j>r^u) <is)l i<JajJ lii-iJl 4JI l _ s -9jJ V *^_Jij as^L^ a^L^ii L_»jOpl 

li a js-jjj 0 j j— ^ (Bently - i Js^) J -j jjJJ — « 4— l'L*> j ^ — <*— v»j 

j j>- L^iljlju ^ _j 0 ji^sii ^1_^>-Vl aaJJ- ^xj&JJI _j yL^p^l J5" 

.A^jj ^IS'j^Jif- j^—^o-i^UiJ ^^Lp^i-L^J ^^Lp ">Li2i ^JUil Id* J_i« 
.( JLJ _j 4jl>^) £„Lil J^ULl i_pr_j Jl yii jUjdl ilJi-l 



— 262 — 



t^tkJi VI ^ >)l JJS JSL* t> *^» ajiJu ^ jS*JST dUi ^ a*J L.j J_JL$J* 
iSjlJ) ( »j£uJl J}U-I SjS^ij JUkL.j Uilj Vj&'j Jjv^J^Vl-^jwaJUJLAJL-^Vj 

IfjJbr « j* J**> ^^o-iJl ^jIp i» jJudi 2jjTcJlS3 Vlj cay Jjf 4JIJC4VI L-p-Iji 
2U^w>J,lj Jls^wiJl 2JI JU>VI LacUapJ Aip-llaijiL O^^yii Vlj i l*^^>- j^^JLo iiJl^Jl 

Lptfaj iJjitj L-AJbr y ^JU j$lis5l *.U-J| ^1 ^kJl { _ s _lp (j^J jS) ^ jli 

: ( J i U(1706)^ ( ^^^dlS'^iilj (^\jj^\)t}j>- 

^JU| ^U.h />tj ^Jp SJ*-) j5l lgl> jo_» » jf^Jl Jjmj tjJUl La 

^ j U- W Lt» WIS* 4t* Of ^ j«ilt ^53 ail tfj^^-PfiH... IgJrl. 

t^JJl 0 j&l 6t AiLcl y. ajV- J^i i*Jb-| <^ (tf >>) ^ jV y^l ^-V- jxll jl&VI j 
^»l»liy>-.>^>rjJlof< ! <>! t AJiijI j (451?^) JVI jl^i! VI L. — LjjV _j LjjlS" j>- j 
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j (Linear Relation — *Jai-i ois^UJi) <j;jb-b dliis" a^j o _pi .«bj-ili ^ a^L-Vl 

(^•y (J^^) ■iJL^* Jlill (J^r^ (.s^** 'cM' £^ i/ 3 *! ls^ 1 ^L-i' <S ' >-^/--"^ 

Lk^- t-^-Li (Shear Stresses) ^IjuJ aS'^l JslJi iJL» jbtfj tciUS" J~~j ^ JJi _j 



X~=^(dv/dx) 



. JlLJ JJ ^ akJLil Jiiil jIjlL. - J" Ji£ 

.v -*ibiJLS jliS* La ^^.J.^ jIaJL» ~ fl j 

j^i v ^ ~~ (dv/dx) _j 

Newton's - ^ d jH^)p — ^ J— i^Ji o ^_jli5i ^j-Ip j-JLJ _j 
Jsu) a?rjjJ a^rji wUiJj .(1687)^u a yj Ai ols^jJi j (Law of Viscosity 

4»*JJl i^*((_s il _?^Ji*(J >L*Jl) ^Jji^xi <*j>-lj3l Ljl^»L) (Jlio ^>-l ^t^Us S_j?-U 

tL^jy.^ ^ jVi LmI jL^ (1) (Silly Putty l=s L-) ^b 5 j^Jl 

-( Jj ji? J) j* f. iS\ J _J=*«^I_J ObjjJl <J^Lo"> , iP L^jif- J bJajt ( J_jL*Jl$' 

ejJL^j i_>^v2lll iLix9 tiilSi (j-^-f- ^J^J tj^^"") ^bL^» L»ljL>-l Oj^i ^ ^iJL-jjj 



^! a-=r^ j_i >i iJL* j Putty Putty Bouncing Putty j> Thinking Putty - : -Aij - Silly Putty (1) 
siuJi ^ ^Li J^U ;jbdii w-i.^ >^Uvi »u"f Ui y^o— Li^Ji 5jU -.Tliera Putty Power Putty Ji. 

U _;i -5^^ SJlj^ ^ J Lit^U ijulS' J ,.»; .; Jij J^lJlj yr-SLijJ 1 
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&WK=JI 



.(jJlJl i5 jvP 01 cj jil dill jJls JLi jlS" lil) ^Ul: t T, M _j t L$i. Sb^iiL. dL? 

a j£i> ^aJj j a iw~J«> jJi O j— pliail t_~Pj C-ij ^gJl il>- ^1 <_l[ t y»J^^ J . J J*> L-^CO O^lj 

JpLiJi of /aib ^aJLi .(1669) r U J oULj j^Ji (Lucasian - ji) 
Stephen - ^jl* <j^) ji/^ 1 j os-i^ii o^sJi ^ jLs- y> i3lai J.^ 1 
j^Uc.jjajijvijijj^uCjjjj)^^*^! , cl) 1980 ^U- Ju- *J ^ <^ jji j (Hawking 

Lclj ;( ^k^jl) oJj>-Ij LaL,* 01 ^^S.^ c. ^*jzSi 0U £lisl ^^i^ 

.Jijyill aJLO*Jl 01 jiVl JjLS OjLpU-i^l ^ JbJL*il ^ UaJ^- OjA 01 

(Robert Hooke (1635-1702) o yjJ ) tfjJ&V) ,^1^1 

L^> j>*~»j ,jj cijl[(i3 ^gJ ipjUail 0 *>15) (J>--to ^JL^-j ^IjW J-wvtfUJ j fail] 

^ J* J-^.^i 2uJ^3i <J Oj^vj j J^iJJ'*ALI2J ^(1702)^ ij^.J^ - 1 — *! 



^ -^J ~ ( v r-j^ J| ) |i *r- ; ^-^^^^jy [Michael Green Jr^] <^ >J t^^ 1 j>-=v <D 
j^^^ <^JJi (Stephen Hawking - j-bS'^* ^yM- 5 ) <2009) f ft*» ^ ( ^_^0 J ji j^j^ 
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.(1704)^^^0^ j^^yA iSjiti jLG^i cjcli. Ijj^-Ij 

. Wt.»I ^y<ajl j ^^ws3l o^_^5i •>cj 

ihi}\j ^JJi Jzju, tiAil JiVl JU- j! <u-J J-l&l jjU Jj - ^y^JaJl <J~Jl J Ob - 

_} 1679 Jiy* ^1 i2J*}L»i ^ll 4_L^L, ijj oiS" <dsL»jj ajV t«u* A_if- 

^j^jdl i_5uU-Li ^L-alS" aLLp (J ii 01 Jajw j c<LJ^-Li» I jSA l y-^s j 
JLpI yi5l IpLi^I ^Ip JLsl^il SjJliiJl <uJli dys> ilM 0 JJUj <o ^ 
^j^jiyS) j^\>- .oLjp-S/l k_-lpi ^ ^ysJOl jsiS'olS'j *5'>loj^_« L_jpU^>-I 

<uiy ^ (William Bixby - LS y^>. v^ - .oi jwi>Jj ^yx^I a;IS3 ^j^- 
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&WK=JI 



ft ^ 0^ 4il» 4-o j J jya»«i jl I jl ^1 4ar jjjl Jt 4 *Jbl -U^- Ifi (*^J j£j pti 

t<u^v»i«-» ^ ji^ii i .4~«Jji5i =-1^— >-J ^^p ljl$j i_i5 (1693) ^Lc- ^ L_*Ij^>-J 

L»j cL^jU j ^>t— Jl f .y^H ^jjtij 4jjL<r 4- Jc- L^xL»] sL^^p AJJbw ^> o ^p 4_JLv<wS' 
tf- { £± oytib ^^^-j li ^Jk^ali ys.j (Chrysopoeia) ^ j1*j <_>y=- 

.A^>,.,^; mil rff-^t-jJi ^<s1 
j>J~\ ^wsLdl Ju»i ^hJ^l j> U j ( 1 696) *Lp ^ 4*^L>- (jijS) j^Lp 

Laa- ^fjt,jl\ .(Mint) 2L^lil c^lS" jf>LjJ jljJ ^ylS' Ji-P C-^>- <luJ 

iaSX^cJIS^jJKJI oVb- t ^.iJl^iJl«pUai-bOlS' jJaJLJ^I Siytil ^jjL «iL>j 

, ^g-oJjtJ^ C^>mJI ^ AjISjI jU£lJ KS-j JS\j ^yLvjslj V b- t y-o-! jL^vj 1*^ ^Ij 

j*^- j 4J_uil oj^i^aJI i3l jj- (f.yu) o j3L>Jkl <_jli jJils cL^J jlaJ ^ ^r^l j y j_>Jl 

CjIS" j^L-J>i jIaS i>twai5l aLLoob ^Lai .iiUtfl <^->*>\^P apLucsJ L» j 0->Ly» U<aiil i^Jlij 

J 

^^U*il J5" f jJl 
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. LUI 4j (^y jj) jl <1)1 cjr^j L»Lc 1 
j^W" ^(tfjj) Oj-b^o U I ^ If jj>\J~> (1)1 ij l^j jUj 

(aj'^i y? ^/ (I. B. Cohen - j-S'i 

l^jL L» Ajljl^-I J ^ ^jj (l)l-ij 

IS*} i^ri*} *^ j -d-^k^ji-P^-bJ?- ' fl /»* ^> 4 ^X^* ;>J ^ 1 J i '-^'^ , 
4)UpI jLit^l Jim i>U 01 OL_^b _,Jl ^iL»^ 45UaL_~» ilJbe] k-ol iu*"^- 
^ U - 1$ y-ty U_Usll O^bJl j jX=ll j J^U=il o^btf ^ SJL_*ty 

^iJi j — J-t <i Wjj-i ft.- , f»T j oL«*J.t j (1> (finite differences) 

.((L^U- O^Ua^t <b J&^J 

S^AaJi JjIjG (_J ^_>- Jij <c«b! j^-lji (j^J »j-iU 5jL>- 4_ j->b ^1 4_:>sJU ^Lp Jiib>- JL«J 

[ Johann Bernoulli ( 1667- 1748) J^j^ ou ^^—j^Ji Lr _^.b J Ji L^iL oL_S" 



J^u-) JU- J-^j ((b-a) J^- c — '~i lit . f(x+b)-Rx+a) j_ > ^> a-^Lj j;_.u; ^ j - Finite Difference (I) 
(Boundary Value Problems) M^r^' ^^t Jjl_ • ( _^-Sfijj sJ-^iiJi JiL_li J»- ^ J~«i-;j i(<-»%^t j 

t.c^yit)- 
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&WK=JI 



JjULI ^ iuji ^1 j ( 1 696) f ^ (.(^Xilt * £-J»£l J >j< 0 jai 

5iU-J\ j « j-iJl (£ t-^ VOl- ilLUt jjt u(j — iJjit 

Mr Ja «Ui"^l> L_*a*-i> W fjiLi J^l J\ Jjw>^^^:^i£»iU 

.(('0 5jib>U 

t j^i ^ <^ jbUi >_> ( ili^ .^v j>\ o 3 > (J y Ji 

ji <_A>waJl ij^fy ^J^- ( 1 70 1 ) f LP ^ JbjvJ! ^ A>y li (^"jj) 

Lj Js- ^ is aJij - a ji ^ j^iJt ju_Ji lj-^j (Scala Gradum Caloris) 

jb>jV ^ (Philosophical Transactions of the Royal Society) Js&\ 
J! (1 705) f I*- j 3 c^lil ^^JU Ljj c^) r ( 1 703) f is> J 
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.^li jl aj Lf iz5l I— J5" Ljap sJ^Lii^yi j (Leibniz — y-^i) jL^Jl 

^JUJl ^ Lb- 1 j 015" J_fts V^^l vjy 5 " 1 3 h dJUt JS'jyi L_.i 
ocJs Jl (Lb) ^ _jj ^^ap ^ ^k^Jl ^ J j? J-l£sJt j J-^UsJl ujL^- ^._.i.=r^ ^ 

Ji jL* j ^>-) IjP . a _^lAl *J jiif JU» _,>«-U L*jjJu (^'j iJl«ijVi j 4_JI jJl 

i J*j L. ,^^5) olyp vi,^ S j^ii j^li. <y » L p<—*j $ (JohnFauvel- 

Ldp^j^j cdT^(_^jjj_jJ) t - r «JS' Jl J^l^Jl jJ-s^UJl ^L~?- jl^olj^as^jj 

jijji a^pi yLSi «.L.aS ^ «.Lu<i (Limits) •> >bU j (Rates) >~~*\A\ 5 ^_uil ^ y ^ 

o>l^-L^o i_~> cjL«I ^\ >t>-l t_->l~-^>- l y* ^ ^t:'x-« ^xil ^Jl jJiJl jl^xil ^j^o I j i'kjC 

U^J^^s- ^ Ljaji IS"^ il JJLs jLs^Jlj jb^jJl (ju>Jj ^j—J ^J)^ JS" iij^il 1 *5*j 

Jjlh» j (Tangents) bl jjil J">Lis ^L-^ JuLdl J5L-II ^ jjji*5i ^-^^a^j 
(Maxima) j^Vij (Minima) >*»VioLL^j (Rate of Change) jytJi 
_j ^uJi _j yt^ji ^ A^kdi sLpjuJi cjL<^3i ^ _j (Infinitesmals) ^LaL^AJI j 

(Integration- J^i^i)joU>«^J3^uuli ib^i^j- (Differentiation - 

i^jtol >( jc™S'l«xa ^jJLas- ojUp Lo-a cjLjj>»jil cjI?-Lv-J>I -5l>«jl — 

■juu^fci iuIai jis- (1666- 1665) J*^- - « _j - <j^ull^\ 
jA&xz^J^W.}- (Infinite Sums - a^Lu^l ^bJ.1) ^ y.5_^L; ^51 



— 270 — 



.(Methodis Serierum et Fluxionum) a^r-jil J^- ^ 
J*t>LtSl j ( 1 684) f Ip < ^ < J->Uxil jU< <-» jydl 4»Li^V » ^ JUp ( juJ) 
^ aJ^UI cULJl 1 j JiiL ot J W J! £.> J^i V) Ol ^ L.o^ (1686 ) f Ip 

0 j^JjuUlsJI <_jL*o- i]%>- viiJi j jjapf. aJ *P/»j Ji 3^- 

Vls^-» 4*Jj Oi— **" ^ 6'.! jaSmAj *J U. AjVlPj <U<»lftl«l 3_jlp 

jK^il ^1 t-iLij^l (£LJi <3_-i fju JS 2Ji£ J jt J liiUj {^t a_JL>-t 

f\f-j jy^ilj (W.W. Rouse- jjj jJ*> jJL.-O v*^^ **>J *W 
L. ^ ^-a^. - o>L^b ^1 j?r^. - c-^ (1908) 

\^ tj-^Litllfc d& <»\XJ*j Ut» jytf ^ j-^A.; U? j )) 

^((i^lj^^^UJ^U^L^J^ j S ia i J^<u-iJ Jjpfj 3*L<Jt-l jpLil^ 

A*jl>- oUliCil Jfl- ^li CJ15" JLulli t4_J^L»fc ^ ^U- I Jbt jji |lj ^^11 (^y jj) ^piJ 
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jS^liil)J»Jcr j Jij a3U.pI t - r _* t>L»p JL4 UiS liiili (c^L^waJl) ^ t-Ld^Lij 

.4JU3^. cs lpiU-*il ^Ap ^jIp « jsJS* OUs-f t/jv 9 ^ 

- ^jj) (_>j Aiiy ^ (John Maynard Kenes - 3 0 ^>-) 

4s£l» oX~f jUI .Use iJbjl* ol»U j »JJ! OljuJ j 4» jfitiA &\* j> jSij <^I.Ui 
ilL^iif jpJ^tTjj-^si-Ufti^-S ^at « *)f-Ai} - JM4a*V) ^UdrtJ&l ^ 

<^-) JSjJ OtfU Otf-^f^JL* Uf .JJ^-Oic gjUl ^J^j CA^ vi^w 
*Uli jjU V j Jj j>uf j oIpU IfJrbw _jl jas-jI j 1$Jp aJUp? j .Ufti ^ 2ii — %^\ 

^ (aT ^ U$ii> ^ (Kennel - JiS") j (Abers - <->U*I 

^ Si jUs* Vjfi jtM JfttfJl ^JU jjiJl iy^. OIS" JM ^JbjjoJlj ^jJLl 
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^gilpj (Goilt) ^jo *\>M ^wl^J <_£cUl J _^Jl (j«l^>-l ypSj 

Jili\ ^UU^I jJ> OJlJ Jl ( 1 727) r U 6 — ( > » JUL* ^ ^ 

t 

^^-Jl ^ aJL>- ^^'(V* o^^ 5 * - *^ S^xjLuaJl C*j^I?_} 0 yii Jj aJI C-jJUuI c^2-Ja-o ^ 1c- 

f* 

Aij Up jyUiilj 4*^1^13 ^^(1727)^^(^1*) Jjl j-^A^ jjj^*Jl 

CjjJ^s JJL5 .^L« ^jX?- ■cJS' IV^as- ^ « jlVl ^j^.J ^ ^J^*i *J^"^' (j, 

,IJL)i <dJ ^ jIU- <di> ^'—*jZ> <t*>j iXuL 2L$Qil a ^Jiil ^ <y 5? Cf^- 
t*5 Lf^p^j 0 j^S* 78) j^^: y»JL5l ij^bi (_g:JL=-i ls -1p- aT^UsIj -lL>- 
:>u£V ;l»l*5i a—ot*^! JJ ^ ( 1935) ^ L-p ^ L*^j a.>L^pi_} <l_Ip as^Laii c f ^JtJi 

.CjLJI ^_jL»>-j JjI^JIj J^lilJl t_--L^>- ^ (ili^iVI i_JL»I J y- — 1671 • 

.JUU51 Ul yJrl J v bS" - 1672 • 
.^Lj^Jl J JJL-j - 1676-1672 • 
.LjJIjIJL. J r l ^rSfl ^ - 1684 • 

.ijtjJaJt AjLJjiU AjV»L> JCiUil - 1687 • 

.^\ij^J>\ J ^kS" - 1704 • 
.^ifjSLJj Sy'li jjjl. jo 1 * - 1725-1701 • 
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JJJ-U-O^jl ^ 



.aJUUiJi ^U=Lji - 1707 • 



• 1671. De methodis serierum et fluxiomnn (On the Methods of Series 
and Fluxions). ("Fluxion" was Newton's term for derivative in the 
ticld of calculus.) As mentioned, this work did not officially appear 
in print until 1736. 

• 1672. Newton's edition of Geographia generalis (General 
Geography) by the German geographer Varenius. 

• 1672 1676. letters on optics. 

• 16X4, De mom corporum in gyrtim (On the motion of bodies in an 
orbit). 

• 1687. P/iilosopltiae natnralis principal niathernatiea (published in 
Latin in 1687; revised in 1713 and 1726: and translated into English 
in 1729). 

• 1704, Opticks (a revised edition appeared in Latin in 1706). 
Appendices contained discussions of cubic curves, infinite series, 
and the method of fluxions. 

• 1701-1725. Reports as Master of the Mint. 

• 1 707. Arithineticit universalis. 
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• 1728, 77ze Chronology of Ancient Kingdoms Amended 

• 1728, System o/z/te Wo/7rf 

• 1728, Optical Lectures 

• 1728, Universal Arithmetic (English version of Arithmetica 
universalis) 

• 1733, Observations upon the Prophecies of Daniel and the 
Apocalypse of St. John 

• 1754, An Historical Account of Two Notable Corruptions of 
Scripture 

— <dj ^yt Jb>-I illl ^ ^AiJlj <_jtr»cp^/| ^ jji^Jl j^i-lj l£J_lll jjl>L5 ^ ^ JU 

t$ jip jjufj (^*f obib cijAJ l^ij^ - jj^l JS" OK t>»J - *•** y*^ • 

.<^jJtJ» (>r ^ J ^ j^l J*^l ^jJ jJU 

.0 jJSJi^^^tCDavidHumedyi l-1776)f*»<t«4»] ^ik^ JjJLai- 

J jAJ* ^ ^ ^ ^ *tfJJl UjT 
.[(GuillaumeL'Hapital (1661-1704 ji*] ^ ^J\- 

# 
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. U»l JjjjJl i j A?- ^ Jai yUj j . . . <W>I jo liy I ^ dlk jSy J. . . .Lg\ jl ^-"1 j 

J y»- c-^- oi j (i£ji* - Jtjj) 0>»li (Patricia Fara) ijii - 



Abers, F.rncsl. and Charles F. Kennel, Matter in Minion (Boston, Vtassa- 
ehusclls: Allyn & Bacon. 1977). 

Arons. Arnold. Development o f Concepts of Physics (Reading. Massachusetts: 
Addison-Wesley. 1 965) 
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Bixby, William. The liiiixerse ofClalileo and \euton (New York: Haipei \ 
Row. 1964). 

Bryson. Bill. A Short History of Nearly Everything (New York: Random House. 
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Guillen. Michael. I i\c l-.tpiiiiions That Changed the World (New York: Hyper- 
ion. IW5). 

Harrison. John. The Library of Isiuu Newum (Cambridge. U.K.. C ambridge 
University Press. 1478). 

Jennings, Hymn. On (he Nature ol Science," July 27, 2(M)f>; see 
xx.vlanl.gos •'abs/physies/060724 1 . 

Keynes. John Maynard. "lissays in Biography: New ton, the Man." in The Col- 
leered Writings ol John Maynard Kcvncs. volume 10 (New York: Macmillan/Sl. 
VI art ins Press, 1972). .W JM. 

Keynes. Milo. " The Personality ol Isaac Ncwion." Notes and Records ol the 
Royal Society of London. I4( 1 ): I -56. January 1 995. 

Pickover. Clifford. 'Time: A I'ruvelei s Guide (New York: Oxford University 
Press. 1 998). 

Storr. Anthony. "Isaac Newton." Ilriiish Medical Jotirnul. 291: 1774 I 784. 1985. 
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/■T, f fcJl jtf&vj j tJ yJl U^j jkil ^jj JoJl J4* gait tfCjl jJjJ ^ J 

{f~J* tfc» jt 3jU( JS" JJU j - ji^J» U> jla.j ( JWj AiU-») ^jJUM 

John Maynard Keynes (Newton, the Man>< The Collected 
Writings of Tohn May nard Keynes. 

J^uf jUa» cjUj- j J J9- l$5^*5 l$»-L-i ^ hfJ'l^sIl OtjlJU i^jA A . -- a , vtf U 

lift 0 V 4 t jfcJw-JJ i««r 5 Jjli ci jJ\ ir&ij l^J Olp-^U jJl j^i SJ j W »U jj-aH f 

**\jj B &\ Jt\-»i\j ^iWJl Sitf J^- oL^bjil ^iMul jJaS^J* U» j^Oc-Uwi (_> jLiVI 

Paul Tipler, Physics 
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titt* duj\*3^ \£\j J*ilb Lit ji jjJl jflll Ja»> jLs*t ^ - 

F = dp/dr 

Byron Jennings. (On the Nature of Science). 
.((jUit 3jlu1b J>») <<UP£ fllaoA* 

. . .a*Ji3t jk-^-Ui j* <j*-j jp) & ot» jjjsi ^ (Descaretes - ^ JS^T- 

i^l jSJl Sis^j JSjyaSOt j -b.V (f Jf^ 1 ,} S-^l f Jitf £>l» i jjMl life Jl j 

iUJl j i i\ $\ 5-Lli o jvaowl UiJ ;l yJl jf iJ j*Jl Sal jt dUi V ObU*- &i j j u/i »«J3i j 

. . .3#>Ul j OUi^tr ^ i/ 31 M-J' OUIi^l^^aAjj ftUj J*- 4iUw) ill* y-l jyaJl j Ol;l y)l 

.1^1 jJUaaS^ (JUJalt^ j») S jXioUalj jaltj&l^yaltf-l 

Brian Ellis. The Philosophy of Nature. A Guide to the New Essentialism . 
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^ijj^jiiiA— jj^j^iji-^'iij «Ji_i*s , V(j i— jJjJok.USJ- 
jjX; |i o jg}f oO^lj i»lp Js^l t-if- V if ^«Jl MiJ OL-^UjIlj 4i- La) I j 

Jjij . . .4U*. *L'U>; (IS^O (Jirj/) 4Jh o> ;UI d^. Jit ^ 
i-.Ua, laOrf. j t ^Ult *Lj=i\ £j^U i_i yd OU jli V <_i*— i j jJjrJ dlli J^JJj 
^ J J 1 * f u t -« J ' 5jd V* J J (f^L-tt 4» g-il JUJl 

.(2060)^^1^-^ 

George G. Szpiro. The Secret Life of Numbers. 
. (fiajbtt JU^aJJ oA <_tta£U 

Otfj ^yaji V* ft^-ciJl t-isl» ^ 3s— »Ui( Oljlf 3*— -» f J t>» J i^Js* J"J - 
4-1* j ^d-w jU £t-V»)|lj UsIU f Usft"tft j J><faJtJ> Ly»f OVS" Oij (0 j&il J — 

. <U» 5 J jjfjU ll»l£J \ i jJ^al\ u-j £• j-i U* ^ j» 

Malcolm Longair. (Light and Colour) in Trevor Lamb and Janine Bourriau's 
(Colour • Art & Science) 



.(^O^^^cr^^a^^aJSJi^^ij (l) 




John Hodkenberry (What Causes Gravitys) Wired - 
Magazine. Februaryi2007. 

), JUI .^)U^i frUjjflJl g£)t>^ i-0*T» ^ j*> ~ » _ tfJ: 5 J*"" 1 ~ 
WiUiani H. Cropper. Great Physicists. 

V . jt*V «(i £4^' J«> 0 j& of j A* V (*s{ i taH Ojiti dlli ^ Ifi) 0 yli ^f j ^ y>j Lii. of 
! jbfrV jsr t# j Ul ^Ut J ja* l*JUat U-Lit jail jt 

Robert Pirsig< Zen and the Art of Motorcycle Maintenance. 

.(Cil»tjj}t ^Uidjjij jjj)utiS j<i h{^~7i4 
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aulill JjqoJI 

1700 - 1800 



??1$5:>L. j (ttJaJ-l) ^ \ JlIs&j 0*J (jju C^Jt Lip jjl • 

Oat j j « <UiC Up ft&fc) OOmuI US' i l£ i\ j j U hjai Si Li j Oil j UlS' j 1JU 

* * * 

3*!^«S' j . *jJU» c£.Ul UijST^ <irtJfc»-l j L» Up (U>Uj) U j^rf ^ tJJUo j Uji 

.4-* lUT U^U--( L&j US' t 4?a li^-l (JO ^ js** 1 US' 

Amanda Gefter. (Power of the Mind). New Scientist 188 (2529). 54. 
December 10< 2005. 

«*JUL> _jf a-U JU*i-iU Q/>Ui!l 

Byron Jenning. (On the Nature of Science) 

. (f^Utt «Ux>ia J>») AjUS^* ?lVi~rt« 
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J < <if M*-i) siijli ijt jjl* (Hofstadter's Law - yAs— « djai) ^ • 

Douglas R. Hofstadter. (Metamagical lhemas< Questing for the Essence of Mind and Pattern). 
jwJtJ c*j# j^ll L^U^t objjy I Ol$J^ JUJtJl jjvai J»^\ ^bry* 

Morris Kline< (Mathematics.The Loss of Certainty). 1980. 
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fUijxi jj-JU 

BERNOULLI'S LAW OF FLUID DYNAMICS 
1738 ^ 

.(BERNOULLI -EULER LAW)- )y-£yy.byK 
:1738^U 6lJb-)> 
asiiJtJl apUl (Franz Ketterer » ^UVi ^Ul £ - 

(j^jJ jj^Jl)^ j2£ (Joseph Guillo tin- j^^JuJj^)^*^ -^j - 

^UsJl (_/»*» i yr y j^Ju Of CA-JLu» > f y*~\ ^gJl £ju j* iS^*^ 01 j— >• ^ It 

(1700-1 742) J yy. J ■ JlJ - L * 51 J- 51 *^ J * l - Si k iw» 

Ja< ^ t^SJn 0 y U3l ^JLijSI [ Daniel Bernoulli 



v 2 /? 
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t^i^UJjl (z) jVlJ-^>cjdi jUi. (g) _j4jSUJl^ljl jlai^(v)J-iJ?. cL--^ 

AaJ .C-jU (c) ^ Jj'L-il (p) ^ tL^ki^s (p) ^ cL^LS ^il JJLJl \p\ju ^ 4 Wai 

^3bJ oi Li wb*>*L9 . . .^jLil ^JbM c^LLtf^ (^5 j\ i>- jJu)a,»..Wil ^jl S-JIS" 
<dsUjaJl Sib^U*! .Z*""^ (Jliil ^J\il cAsua ^y^ .L^JpoylfiJi I Jl» <J~iaJ JJLP A^yU 

^gip L*5I J y^aJ-i A-Jb^l^b _j ;(4jb\>y>- (jy. iil^^-VI ^LL-juI <i>- ^ 0 

_j .^L-j! O _j iLaJ^ ^J^JaJ^^o Xjliii ^ubuil J y^aJ-l JjuX^-j U bJU* J. Lilt £_5lil 

JusOxii _jl i)L^dl ^J\ii t-l j_ >-i l£ j>- i_-'L-^- ^ I Asr bLib ^ ^— ^ j ^gip ^ jjLJj 

L^LvI) lS"l£i>-l V^"^ ^ Jr>\ 3 ^ *-iSL$l Jil ^b _}bl-l _} iw^oliVl £tkJ S^—Jt) 

^ (f ^ 

^LL^jl ^jlp o^S" y ^yjtC.iiAj LiL>l L^sis D _jiUJ) ( _ s _L*9VI ^^aJlJ— 

i/'^' 5 ^Cr 0 v^:-^'^^ f^3J^ i -^^ —:> " 4ji*ijJ-l 4 t $l^*> , iJl Sjli-Jl iJUl) 

4P oibj 0 jwLuiA ^ J_JsLjJi tlil iS-j* Jb'Ai! _pJil O^L jJi ^*niJLii ~ij _j ^Jl 
(Jl IJuaiA ^UvJ-l 0 jb-*p ^J^A^s c4_J <dai^9 ^iuLio (_$JJi ^"Vl ^ iw^-Lail cl _j^Jl 4_5' y>- 
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SLJLi-l iJU^V c_sJLpj ^L>jlj JlSlifi A^<lj^ c*l _j^-Sl Lasl i^>lyLkSi jl jki^A 

b y Uil I^Xa ^Jjit^w-j US' .«-Lll ^ \ji y>s- L*jl y£-"l_} fL»^l (J.I L^plkUl ^j-l*- L-* yij 

j yJ,l |»i*5i Ig-*-)' (Jl_^— <-1jI jlp ^liJJl l^iPjv <_->L~>- o j 

. (^SLoLib jy VI) ^.y^. 

^L_LJai5l t j — . Ll^-Ij (Vonturi Throat) t_? jj-^ i y — ^\ — ^ 

bc~JL i ^>-)] 1 ^o~jjI o- <~-^51 ^ Jij ^ S y y d) ^__JLa5 2 

Uux^i JUa4 ^jiijj [ Giovanni Battista Venturi 1746) -(1822 

tijIjLwvJl ^ .>y>^3l a y**y jy*>j ■ • ."^jbuJaj SwU ^ ^.A^x~-ilj (<u^Li ^jyJj ^ JbJl 

k_^>- <dU-b J _^Ji ls^> jsJu^i) jiwvbz. L^- 1 - 5 (^-^ .Lfci^i (Carburator) 

i > ^ ■ "i j— »-Vl_j .>ys^3l i)\ y>- ^ 4 ^ y!s Jj>-I . . .i ■* J *<ai* (^L-Jl o _j iliil) 

<fc>-y° ^Jjt^tjj (,tj±>iZ j jlyjl-l ^ya .s^i^jl ^ysL^a^l ^Ip jJ^Jti c2^ i S'lil ^1 J ^ jJl i_ >t-jj 

US' ,b£jf *J yJj cjUI yta-«i J*-b (Ji (Carburator) s y^il J->-b «i 

cjjl yuJl iw-rfUb ">Lwao> £-*?y„ I yia* J^i yj\ ^ ^Js- jii JtS" ^l*5l I Jl_* ^1 J—liaj 

t_->L^>- ^^jt ajL-w» jjIp- Lip y*^- 1 yll ^_-> yjH\ JJLJi ^LiJjl jljJLo (J ^LiLi 

JSLJl j»j>^ v 11 — O^S- J^^J <dii~i> .j-Lij l _ s ^-'VI v^^' J"^*- j^' Jj'UJI 

L^ip i_^*.Ldl iaijiil iaJ-J ^yo U^C yii C^jjyll diLj^ Jju ^y. Jjjj ^ jjl ^_ jL_*jVl 
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tSJi Aie-juj SiLjJ <L>t-uJ Js> jVyAl ^ ji-l (J>-l-> ^JJLJi ( j_^Ia>c}) 3LiLiL>- <JI I^L^J 
^jb, Jaib^ji JbrjuL$l ^1 ^yu^xi^jt aJU-1> Jg.it Jail <j)U Lu*» i Jj«- APjdl oJtL L» 

jUail L^jaJI j y ji (Jy^ JU- 5 ) ( <Syy. <l>U^r) c^Sfl ^ JS* • 

fl yV>- j A^Jj aJI C-ilj L« < JS' £p S—-"^-* A?- jJUjJj ^iy.) JU>- jj^^ • 

<_>U^>- 3j ^ a_sr ^l_slJl j^ll 4_JLLo (1738) ^L_p ^ y-^> • 
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Daniel Bernoulli* Letter to John Bernoulli III 

.1763 - <i£ j^itf -^,Lu 7 4- («UtWi 6>»- <J*\H Jtu»^ W U j 6*) 



^L.i^.L ol lj jut>u v jU^b jjjUJu ij->-ij ukp <£_S) ^il l£_Jl£L.) 

G.A. Tokaty. (History and Philosophy of Fluid Machanics). 
. (gifjif 2tf>». a&ulij jyjtf ) uiUS «>» - .» .jr) 



^ aJUj ^JJj V U c— 3— "u j* k^Js- aJJIp <jl ((_} y y. J Lib) { £-<*~± — 
(-1705 1754) JjVl ^p-^r] r ^i_J^J < jL^ .JUrl UJ^J' 

JuftL (JljI a ) L_v-W j [ John I (1667 - 1 748) J jSfl Oj^r] j [James I - 
S. L. Zabell in John Eatwell et all's (Utitity and Probability) 



:[Daniel Johaun Bernoulli (1700 - 1782) Jj-J 0U ^ jLjjb] 
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^ [Johann Bernoulli - (1667 - 1848) Jj-v oL_* ^] s ^Ji _j ;l>- ; ^ ^J-^j 

ij-L>i ol5j l.„..^>lij IJl* (oUjj) olS" .Lwa^i <up c jjJ~\ ijjj L. 5 JjUJlj 4_~oj>"VI 

^» ] <t j^-l J .1 gjji>-l^ ill ilJlxJl «Jl» J j if- <L^">L>- j ^'c-l 

^ [(Jacob Bernoulli- (1654 - 1705) 

LoJbjJlj 2 j^>r 3 SIS' Ocb <o I iiuij jl j^-VI ^j— > <( J^liJl i_->! ^>-j A_;LL>tlJl 

^ (i-j^ajt^)) J— J-I^j s ^^ll wLii .<uJl j3 ^ ^uajtSl ^ ^ j aAiP 4j tliia^/ 
J^c-j Jj c^jdl JcA j Sjjwj ^-Jl (Jlj) Aj*-obr c-LU»p j ajJL^i ji (1695)^>Lp 



tiaJ j* j (Groningen- (<JLj b) oi_j .( j> aL*U-) t - r _. Jbll 

(<JL>) ij fVl _j ^ ^r-i^ Lprlj^i ooU- (IjJ y>) ^ aL'UU all il- 

*oii i^~»^vi 5jL>cJb (Jli^i^/I j^buo ^ j i^r £ Sjj j-U<a*S' OjL^sIj jii 
t] Ja^-I Ulj l_~~>J> pJj£$\ ^ ( jLib) ajjj 0L> _/>- ^ I JLpr <~^\ (0L_*_jj) _ r ^-Jld ji 

. j>^ai\ UiJUiP V -iL^j jLp 4jLsl>- ^ Jj.UiLi abl as^U L> V ji ( JUib) ^yiVl (jv'b ^ 

JlJb SL^ a J_» ^Juap (Michael Guillen - ^ jLi-*) uJ^ii 

Ha^f-Xjsi^ a-Olj jf (Jtila) j^il^J ^^s!j^ , Jr-J' ^ J ^'j v 1 ^ 1 

t^-J Uobdl dilj 4^ aX»Uj uyJjt j j cUyajl^ljjJ 

jl <*_Jl ^jj ^ <J ajLP-1 Li JS" ( ya£jj (,o\ ...ra«ilj ajJlj Ajb>t* (^ii^ ^ J ^ 5 
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^yLp ^»i*ulj c<C«U>^»l ^^Ujj <UiJi ( j <>^o cCjU-^Ij ^ <C*ulji (J 1^5"^/ <Uasl « 

jjJ ajJj ^ ailxp ^ jJl ^jl ji (JliJI (Jl ctL^Jl jJb>- V j 4_?-l ^Jl 

a jJj ^ J^b ..LljJl jjl J_js> Juii A^'lS - jjl <_-> j^~JJ till .> j*j ji CjI^-A t j— 

^3 wVi jJl ^L*A>I Jju» cLo-f^J "-jyJ-l £- 1 ^=r J-O ^ oy I ^^Li jlS" ^jX^- oJuL> ^ 

•AJLi I ^j-o jjj 4-u~jL) ^l^i (1)1 £- j^ili ailiP jCij c jji j3l 3 (1)^ '■_ kil 2L*,1 j3 ^ 4Pj^i> J Aji 
.Lfc jl _^pl ^w/ j k_JaJl 2L^I j3 ^ylp jJ ^3l aJsI y> J->bL« L» J CjL^Ij 

j>- oUJsb ^b a*J j jkdlj ajL-IaII aJ ^ bl j^>U LJbixJ IOf>- Jxj jUtfj 
CJIS" j ^ ( 172 1 r L^) aljyS'jJl j (1716 fL-p) ji^rbll JL^ jj^Jl 4J 

■J'^ji- ^ ■ " .»U,^. LS"js I yLu C->y\_Iplj tlAi b>tjjj (jb-J VI ^ Aj^JlSL-a J 4_I>- J ^isl 
lOL^sb ^Jl i>*ilj3 ^jip <->JljV*\ J^i^J '•^ ' yi ^ .'^-'b-Jsb ^Jlj > Ijll ^ "V-r* 

AisLisi-«l v_Jkj ( 1724) ^JiJl) i5 ^ ^ cJL« AjXilS"! c «JiJ ^y^- iiLu* 

.AI^I ./It. J)} Oj ^Isl^l t( JjVI (jJ yL? ) ^ <j../g->T-i> i^C- ^ Aj 0^>r JJJ (.U-xJj 

1733)iJ^ c^S^pl5l ^^jj^(jL^b)L*Uai (jr Jl jUiJl (1) j_uJl wLjJ 
LjJ">U- ji£ Jii L>-k;lj L-c-LliI aJL»- ^i'ij^ jv^ < ~j^>. L-IaLsi ( 1725 — 

.cj^U^-'VI cjLi ySijj (-jJjJjJIj £jl _jil a5'^>- J y>- aJU^-! ^^ii 

aJ| 4oAS^4 lL»U-« e. j mj ^ ip^»J i j c<< «bj y->-l (_5-i JL; LJt5l (---Vl 

— (1707 — 1783) J>y_ ->jb ^J] <_$^^j^Jl (_5-^»b ^5l SiUal^l A^*^1jj iOl yLiil Oj>^j 

j^U^j 4->i a-p j (J^ 1 - 5 ) ^ -*JL»^ ^ aj^LJ L^jj ^ a^up [Leonhard Euler 



— 291 — 




cl^» oJLi]1 ilJUJl aJLfc ^ya-fcil C«*£f ^ LjJUaJ C^-Vj _^*Jl jjjjj C-LJu? 

. ^ j]J (J y) j dyX\ v V I (OUji) VI ( JlJUJ) S jll o A* l^ilp C-A* J 

J^b^-V ji v^u^J J i(1734)^jiJ(^b.i jjJU^lOf y» jU ^ 4l**(JU5b) ^ 
tlfjc-LLil kuJl j JJI ^Jl Sb-I jl c&. <-J+4> j <~r>\^i\ J&i . (1 738) ^ 4/ iJ 

£ ^ ^uy ((Hydrodynamics - Lr ^L^bj J a^l) ^Jk^. ol J J» 

^ijL-^j UiJ. v ty jJ^s-^ 1 . (Hydrodynamica - lOip j^WO W ^ ^--Ml 

DANIELIS BERNOULLI Jo* Fn. 
Mid. Pro?. Baiiiv, 
acad. 5cjbkt. d1per. pfctropoutans . prtos math es eos 

SUBUMORIS PROF.ORD. NUNC AlEilBEU Et fROF.HOSOR. 

HYDRODYNAMICA, 

DE VIRCBUS ET MOTIBUS FLUIDORUM 
COMMENT ARIL 

OPUS ACADEMICCJM 

AB AUCTO&B. OUM PETROPOLl AGE&ST, 
CONOESTUM. 




Suipiflw JOBAMNIS B.EINHOLDI DUUBCKE&I, 
Amp MDCCXXXVm. 

.(1738) f U-^ } jjJL**) d>*iJ « &jj>. V^o- Jj^l J-*^ «>■ d/fl WJ 
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( 1 732) f u- JS -^uk £L>t; <-V- j (Hydraulica - i£J jj^^J!) 

^ ojllp 4iiLi2^vV a ^-J_j i_r-— 3 ^JL-jl <31 j- ^— ^ (<_^ j-il (J-jJlaSI) J,] <_->V 

jJU<* .oJL^loJJ l^Ls- (l$vJjjJ^i() jJs djl^J 5 «JLall Sj^H AjCLsIj t4jJ_P-L~i. L^jj 

^•g— Jhjtotj ^sJl* Ajs)) :2LJ\J\ S^JiiiL) aJ _j ^js-Lj ibrLjJij jS\ ji\ ( Jji ^jU jJ) 
jail j olai jsH oJU> .eAili dJLjl jfij X> JaA\ kJbU* j! jUL*lt 3w j «J' 

aJLJl^ &L>- c~*»- Lp^iJ '(t>^ <J^ 3 ) l^J^ "-^^J es""^ 

oUjV <UjJL<3u j <U)i> A^Ji 01 Lo-^i^ ^ yi-l C->Lji ^ IJLji ^f^i ^ o-^lj wLaj-j aJ 

^LS ^ jwJkI U^LjJjjo^l iiv=>L* ^>_j-J*U L^j^'W ^^.(1735)^(_/^_j-i«H 

Ojli 4i>l 3 Jk> JL^P Aito- ibjlj taJb-j jjli ^ -j. ■ ^< L^Ul^j O ^j^j (j\ J >Vj 

•**TJ Ji*- J! 

Oyr) L. (Mac Tutor - y 3j y~A\ cjL^Ij ^1 c^LJ ^ sbr 



Edmond F. - a — Jy.jj j_j ^ol)j (John J. O. Connor Lr ^ 
is^Ju j co^J j jJLp Ji jJi olS" i^l u (Jy y. aL'U) J^-j-* c-^ (Robertson 
31 jL4 ^»jlp ^JLib- <_jl>ur->jl ^jip a_J y>\ o jjS ^jlp L>- Lois' ^SJu t^l j jJI ( _ s 1p I 

•O^VI *lJ ^ ^ JflyiJt Jl t/JJl y>VI . *5 sJJl j 

Ll£j:_V Jai— ^« ( Jb) 4l>J»o (J.I L5L>- ^y.VI ->bts dijl* J _j— 4I «-j VI ^ 
.i ^T.mIjJj 4*Jj ajA>- s-UiaJlj <J^>L^»b Ji\j_ (JbJl.>) ^L»X»I ^ (_s^i^~l iw-^-Jb ^J_i-I 
^ IJLjo <*iyr - yJaS' - <U*<zL» d\ f\ ^abl <U>jb£ j jjl jlSl 

i^bjsb ji ys> 4j ^}^-\ bu^jrbo Jb- jJS" ^Lp ^j^i j ^L^JLu jb? j ^Lvib ^il y& 
SiL^s ^ (iJ^w^^Iaj oJbx)^ ai y>- _j J^b>- a^-o J jl C~-**>l (^1 Ojlfcjl ^Juij J—jjt^Jl 

,4_Jlj 4jLj>- ^ jyS\ y L~ujj aj ylsl^yol 
jajws y\^> ^jlill ^Lj\£-J y U^a, ^ 4j 0 j^S Jt>b_>- (Jbjl^^y-Sj: 
Ojots*' Aj>t-3 (J*5b>- (3^^ (jT^Tj '-r J <S^~- > \ 3 . vi^^J < -r' y^ 

^Lajjl oi 4jLiL>- <_^J ^J^s y cjbb~J-ij ^_jjL>J! y JbJLstil _j .,_}*bJ! ^_-> j_JVl ^ 

4_L^is» jl^oi aJl ( _ 5 — ij yLp Ljbj .4_J^b J j J-JLJ< }-? 

— ^UjJ jS" ^S") A—ajJivs jLij^lj tjj^-jl^viJl (J^^ t^^r^J^ ^Jlil J2 i^s ( j*>L ; uaj 

^Uj^i ^y. J*i3b t j^i oS^ij ^j^yli J y^>- (Christian Goldbach 

bj ji cLisi ( jLJb) Sj ^jla ,yi»- s\ Ji U ^ JlSj .(d)VI ( _ 5 — U yAj <_$ t-Jl 

toJii 5j Ajl*V a b^ b t*L>-li ^jS\ j.T„^,..« ^\Juj\ A]a?-t>b4 1 ^ .,.-L< 
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. !<L>*i (j^W* j^ 3 (j-* ^ 

St. Petersburg-^ ^ ^.o^a^L^) J ^_^i^^"L^ ( ^j((1738^L_p 
^ aja*^ 3 a*ks jjj; aja^. *~>^! ^ « jL^ ^ ^— ^Iij ((Paradox 

. Vjl Mil iiL' J ^ c JU JJ c fS 5 

c\ ^ 5 L»jt$l ^gip 5 oJJ) ^<a . lj ^ (j-""-*-" • O^^TJ **— : J Jjiil 5 L*jtU 

£-L« (0) C->L« ^1 3Jjxj _j .( ( jiiJl 4^ j ^j^Jj)^^^^! (Jj a^Ip (Jjuil 4>-^Slj JiL-J 
C#JV (.j2°)_5c$jL-il ^Lil LJ^.j Sj-j'UL-I Ju-S^ j**^ Ol^-.Vl* OVI .Sj-JULl 

^•LlJi ^JL V .1 J^L»j . .ijiiil ^xJj jlo (_<jLwJj ^jujl ^Sfl y> o\ C\ 

j ^ili 0 ^Li5l 'V'^^' ''^ Jl ' "-J^aj {_f~^ I^XjL— Ji SuiisLdkl oJ (J-oJtil 

SL^-^I 0 JL» J^l^ SJaibxil j^Jj . AL>^>Jkl AjjJL?^ ( ^L» ^ ^yu *j t yJ 015" 

015" U^_. ijJJl J^-Jj i3ji>til ^il 0! (^jJl <j-^i ^ ^J.j <_s-^ 
*>\£ (Peter L. Bernstein -Oi-^-J y. .J^.)o^uaij^^LJj*Jlj_.j 



. ((?aU-l aJL» ^ <u^i J jUj U j ^ Ull 

j^^-Jl! L~Jj (1 750) ("L- p ^ ij^j ^-^j ka...« ^ (v.' 9>^>- JLjI^ ,^-ilp 
(J**.} -(1782) f Ip ^jto- l^Li I J-* *-wa^ ^ j^.j (Jb a*^U-) ^ ^Ljjjiil 
.3L.Ui3^y*Jl jj_~-ixj j»Ux»VI jjiS'dlS'^ ~- (Ob>w- Jj^i) JW- 5 

SS^*^! 2L^jjLSl JL-jTplS'VI o->L-iLo> ^ *UJs jJl _^>- L_ giS - c~^«jj *~«ip ^^LL> o^^_i>P 

L>- jj y^Jij 4j C-J-a-i Oiwbt^o ^» jlp ^ C->*^\ ail ^ JjJjtSi _yl*JJ 

Uij , t yLJl JJaiVi f j aJL. ^1 ^IpLJJ Jlill jS^Jl £H->b 

J! ( ^) J—" y Ji^^J 4^Ju^l_^l jj-ipI ^ o (jr^ -r-^ 

(jJjJl jj— • J^"' 3 J— 4^-1 v_-jL<9 ^ £- jJ ^j— Ip 4~L ^1 4 ;IpL« c„, ..fi 

l_^*Sfl (j^-^ l_j*Jl 

Ll»£^~J V ^ ^-if- _J y=*-lj Lxtj 0!^" Jiji J-o->- V vii-iV t j-^J J tl^r- J^i L_gJ 
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cs l* i f ^ j l) ^_~itdj £ja± ^ J jjJ - (Faro) jjLiJl a_^*3 • 

<^ViLtil oJLa c. ft „. : J_J-I f,--** ljUU^I (Riccati - ^j^su) ^ViL^ • 
Count Jacopo( 1676- 1754)^*1^ j^juI > j->j5^ l^ij^L 
<y- q fl (x)+ q t (x)y + q 2 (xty 2 ) : tf — » a_.UJi L-f*~*» [Francesco Riccati 

.JLJ/tfJ SLjJLiiiJl JjJJL LfrU^^.V 

.(Lunulae - JjJ^) SU— It a*kliii Ji^IaVi <>• <y>j :aj»«ai$il oUudJ • 



<£ j£r\ W*.'s>\\ • 
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:(Velariat Lintearia and Cantenaria) - bjLJi^Jij UjW^^ ^j^UJi • 
A^isf OLJaiii <— *jw2J j-ij c^Jl-Ji j [ (The Bernoulli — Euler Law — 

jUSl (M) f.^j^\ fj* d\ ^jIp 0 jJLSJi iJuo ^jojj . U t U>Jl v-^J 3o VUjI J-^ j 

.M = EI/R ^(t<R)^(t)dU^o^s_^i^ (R)s^b ^kiuUi 
(I) j v^jsiii 3^11 (Youngs Modulus -di-Jji^jy)^^ y>(E)d~-^» 

^ O yLiil lJuo (J. y.)^j^JI .L^o*}^ jlaJLoJi*^ U oil (M)dXi_jj S_j ^y>J_»bc* 
. <2) (1 744) f U. J est joa- a*, L^bj 4SULil ^ (^) (1 742) ^ 

J^- Oi^' 4j_j^aJ (^l^ll 4^ y-)oly*J (1738)^Lf- j^iuil AjUS" ^ Jy^r! £7-^ 
i w ^iS' ^jp- <UajLjf> j ^jUi?-! jtj^w^^SwJl t_^Us)l ^Js- < jOj (_$JJl_J £jl yi\ viXjl^L^a ^ «»j JJ la 

.(^ /Ii - Ji^ity jOii^i J^U-.i^5i ^^jjji ^a^^ijr^jVi) (L) 
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^(A^^^ (1755)^(11*11 ,fcri1.AiJ .(('^^(JLjuJaJlJLjyLp 
^^i^o ! ^ taP 4 >-b>- j 4 L?\ia_< ( _yLf r UkiS" ((J, y ji 0 j >15) ■ 1j i j i 1 

. a) !^lpr_j ^ ^ «Jj £ j^l ji^- ^ 

Jj ill _^JLi ^iju <_$Jl!I yi^i *^rj^- ^Lf- J jjj Jj^li *l 3^11 Jai^s k_J*J (Jj <S^5-j 

Cf* •£J L = 1 - 1 J! L-*^ ^ L"-^ (J«-a5I SIjU— V jL_£)£ jLJ-I 

aJUj ^ (Graham Cleverley - J^p-iKf ui ^S") ^ ^LJi £■ ^j^> J»\-^>\ 

iPjiij <^->l yUiil As^s^\ ^yzsirj (^J, jj ji 0 jjLli) (J? ^r>-i <Sj\-H~Jtil> l>w=> ^* jj, L^*! 

jji^Ji (aj'LLJI aj^Lzp^I cjI^-JILJI y y '*1^ J j— r-"^ J ^ ^5-" ( ^ r -i--^ 

t j^jj jSfl ^r^ - ^ ij^ 01^ '^^.J g"^ 1 -^^ ^ ;■<>■■.<?' wUp (^^j y. 0 j-Jl5) jl^f-U ■> jSjh ,j * 

^jLf- 0 jy Ixi ^ g - ^ « j ^ yto ^_J>-Ul *— 0 I?- ,y<—£j l — *^ ^ 

j»L^j) <jU*f J ^ ... J: .M ^s>} ^1 Jul 01 U5" gapl4 _J a^r^l* j-*— I 1 J*' (> J^"^ 

V- ^1 oj! Jl* jL ji^^^Jj ^ t(Sampras - ^ry^)^ (Beckham - 
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R a y ~ lK? V* — ^o-* dAJ oJtfil . . . S-jdJ j Ui^l ^ a^ji j 

iJjV^'U^i^op : J i->- - *s\2\g^i 4i br - 0 y«U (Kurzweil 

p,*jiSj* J^nii 2^*-*^' * ( J^ 1 jfoj* (^Jj»jlO J*^) Jbs^ *s**'j JJ*** 

.4Li »t 4s* jvJ iijli. 9 yil? ^LJr- oOjfi ^ki« J^t «l j$Jl jUiPj* SiUj j^V^j J»* jit «l j-» 

OUaJLo)) Jta j» t&\jA* < J&j&J\ ^l»f O^jJaJl ^t* — 4sI»L«j ^Lfr - J j^astl I J* 

jum ^ ^ j a) (Zeppeline) ^ o$ \ l^iLs-i otf .oiyiWi jt oi jJ»u 
.((4 j*- (Leonhard Euler -Jjt s ji^jJ) J i-e-*»j><** ^J* 



i^wj ^ uJ^> cr l* bUid 0 .^R Jj'_j? ^ (Count Ferdinand von Zeppelin - j-io 0>j J-iUay 
tfj l4 f »Jb!— I Jjt .(1899)fU^< (/ J^««t>IM^i J— (1893) f l*^l*j>j (W^fU^l^ 

LZ 127) j*j w. >t fUt j^uift, jiU-t ,jl**5 oaVi i*.ju^.i t j 3 Sn au» i _.>ijjys > )t-ijiiJi ( ^ois'L 4 J 

-JaJ» Jt UULl ^ ^Ji^ J isJisl (LZ 129 Hindenburg) j ((Graf Zeppelin 
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J*al! pi tl$L*>~J} j»\ jt>l\ j ftLi'tfl j* (oi-^O J-» *UJUll is f\i U Jjt • 
Sylvester James Gates, quoted in Peter Tyson' s< (The Legacy of E = me 2 ). 

(£ = mc 2 Jt tti&j) fa»tgfr»au«C-* 
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Bertrand Russell (Mysticism and Logic). 1918. 
. 19 1 8 (Jlaitlj i«tfJl ) 4jCS «>• - JiijZjJ 



. . . OjIjUj "Jlj j»j«.f ^ J^b ^ U 0 jS^-l. "if ^1 . (=) iljUlt ^ 

o ja*h jJ (»*jir«j-> j-'kjs^ <■» ijttSiu^ diia l y Lr £>i\j* 

itb* 3 jja^" 3— J* JLmu £*t£-t jlUlt Jlij ft (jjJbjjdlt jJlft ^ grr nf Lft j 

Richard Feynman. (The Character of Physical Law). 

(<UU—i) j»w |I . ^!)Wf 4J ji» j 0 jtjvf Ai. £W tS-AJl Jrf- 4) ^Jai J»Ui j 01— -i^ 1 

Frederick Crews. (Follies of the Wisc)< Skeptical Inquirer. March / ApriL2007. 
2007 / jtiT) Jj>>J( /^ijU JUAjl JtguSLa 2bjyj 
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S—iA*j 5-j— ^> jjSyj ^OljtfSl (iU;J5'jva^- jL^aJl U-1p jlj j*^ c^' j*^ 

^ rjLt^ b ^i^j-u^ ^ » i ^ Vi t>» ji Oj^ii jij^t Ujw, uir 

/ j U^iit JU^ iJ^a) jp. J*v^> U Si*^ J^ii j i5j JU Dt LJLp ^1 Jl J (i^ £>f- 

John Barrow. (Boundaries and Barriers. On the Limits of Scientific Knowledge).- 

Robert Pirsig. (Zen and the Art of Motorcycle Maintenance). 
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LAMBERT'S LAW OF EMISSION 
1760 LiUt) / >w ^ 

c(BEER'S LAW OF ABSORPITION) ^-JjAft ^ 6 y is 

THE)-jo jtf* o y\» j t (1he LAMBERT BEER L AW)^ <v^j 

(BOUGUER BEER LAW 

-.mo ^ u > 

JkcAy&g, (Cherokee -^jj^) y <y> ■> <J>-5^ - 

•0<J a ) **** 0^*>«^.l f-kMy Ij-^Uj « jyi-Vl <fV.j>- 

JjV bi *n (Cosper Faber jv-tf) aUVi suSn ^Jk ^ Ijl. - 

.1,14 ^ly* )\ p& aJ 



(Sine & Cosine) f I — ! i~-J?\ } <_— Jt-1 - fc-* cAJsbUjJb. a^Jb- ^ dt~Mij 01 Jb- f U j ( 1) 
(f*r jil) .(Secent & Cosecant) f u £-ku5l j ^-kufl, t (Tangent & Cotangent) fl— ' J-tJi j J-tJi 
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jllf i^JU- 1 (jLi^J^i *LJlJU .-111 .ASj) i>j-iii-l aJLuUi* j Ij . - lb _i .cj 

(0) kjl j)( (* £° ^^Vl Jli* ^_M3r ^Ja-j j> ^l* i^lall 4*^11 4* Ik) I jlJUL» » la - 



/ c oc COS 0, 



, jll) . sLtf 5_-ji i. jlj (Flux - j-Slli) ~Li>i^^~Li>\^.^i^ (L) 
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J^S" l^sL^I^JAjj L^jlo S^-^scdl stLis^/l ^UU^ (SjLJLno l^- .<■') ^<wj^ i^jLi^ 3JL^ii> 

— ^j* ^J) ajl acLisI aJb*- ^ 4 .a^aj ^rL .» ^S- ^ ■> 4~-^stdl acL^s^/l aj Jio t^J 3 

.al ^S"Ai LlI^J t^Ja^Ji dAii^y j^r~^> (Lumen 

Immanuel) - o — J — L-p] J» }j *ii ^ «-> j — i^i • 

.uiii s ^ [Kant (1724-1804 

.^LjJLlI ijuljlju <_jL-> 
. <2 OLLil_j "^It ^1 ^ Jjl ol^ • 

J;-^ V C~^i_j (_5"^ij .^Llfci t \>r^ ls*^ »— — ^ ail*~Ji J jLa^jl O— i*»r — 

***** 

Johann H. Lambert< quoted in (Dictionary of Scientific Biogrophy. 



X^ji\).jir\ ^ *,J,J> ^Li ji^ :v .Q, >i - (Hygrometer) ( I) 
.( r * r jl\)..*;\ J S)j tJ ^i\ij^ l j.ij j\^r :^jLUi- (Spectrometer) (2) 
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IjJaJ^^^^S US' cUj yiJl f^iil cij-'t^ 1 us»- ^ ^j_J-i 

JA* U-_ji Jl f U»lj <i^j (aJULjJt) Ai^kj a>- JjLjJI ak-Vl ^$ 

J. Folta* (Remarks on the Axiomatic Development 

of Mathematics in the Second Half of the Eighteenth Centuary 

[Johann Heinrich Lambert (1777-1728) js^V 6L* ^ ] 

^ 4juJ| jij L$jLU<>-j (jl) fcj.liJl Af.-Jle Aik^, Cjjlifj-^f ^ <£j~iy* ^VlJs»J 

.sU? j tJULJiJl j olj^aJl j o-^Uto-VI j JUOi^Jl £-*>l ^> t^bt %>* (150) j-* 
viAJL (pWill dJL>j3 ^i) *5L op- Uf I l^^S j 0>iil Jj»- aJIj j-aJjdJ j ^1 <IIp 
, I lU^^- :£Jli jjj "-r*^ *iW^ ;4jU»- J^>- U\^jL» ^Jl fjl*JU 2i ^j»lt J ji>- 

(Mulhouse- ^jUi-) OVi ^ j (Mulhausen - 0 jjl^)*^ yi jJj 
a jLxpI ^ o y-jj^j tijtf-yjti <*jiz>-\ .V-j ^ (Alsace — ,j«ljJVI)4*kUL4 ^SJj 
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.(1798) f tpl~J> JJ^ 

^yjjji (JjVl 4lLiJ Jul* aiilaj c-p jjJ . k JfUjt- (jC>-(j J j>-\ JL>-iS'^^_P y 

iiJs j j^Ip J j^ai-\j JaJ-l 4__<L>L^f (jo- » j*s- ^ ~&jZs- l*>LJl ^ (^-S*- <->jUil j ^> j-i*^ 
t!5Ui 4i>-i I J6v*J iJti JL-Lf- <_A^sJl t£jL»-l j jS*i js-T 

(i^^i^sL-^Jt^^v^j c(Christian Wolff- l^Ijj 

o'su.) ^ of / ur s (Nicolas Malebranche) - jui 

^-a jj ajJj . (John Locke -^jJ o> (juj>i 4 jl_Ji js-Js^ 

jLrf-V Ifcl* OJU^Pi ^1 J«— «Jt j JjU> jib Crt— J»V. jftj j^>U 5aw«11 (| ^— o 1 ja 
JUJUll jl jfel jmi ^ Jaat L y»j c r'Cc &j Jai\ tXfr fUJLn ? U ^ j 

CJl^j Ijj J>- Ujjp- (Chill— /Is) fc*Ai ^.iVl <_/ 1 jvaP (js^V) t^—^cii 

o JOa j il^!>U ^-fcSpJli ^ I v_^>«sJl US' (.(SjwiyA il^-Vi ^ I ^JaP Jl j-jL* 

Jjs^-J *l j-srj <J* <~&\ j tUyf ifcJj J-Ssil Ujup (Basel — JL?) Mt^- 
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jCo US' ^J-l ^jL^^Li J y 4jb ^ki j <Jl>cji J ( 1755) fl—P 4_Jb-L4 

LIa c^l ^il (.jdi^iaSi Jj^ L^jUJj <■ y^t\ y- J y LjI^^^SS) 

^U-iJ) (Photometria — \jjL*yy ) <*Ji otf ^ <_cJJi <_£JLJ 

j 

^ jUi J <uS"jLi^ ^ (Christoph Scriba - L^L*, ,3 

^^Ip I^U^pI djUoi J*ri_j -^j^r ( jir*^) <S fr^ ] • Jj-*i (v'-^' *Ui*Jl 71^) ip^*> y 

^ (BoUgUei'-j^^;) osLj^—Pji <.^y)\ Jl <U~«I J^>o JljJ^ t^Jly 
^vjl?w> Ja^J (JV 1 -?- 4jL« <LS ys 3 ojp- ^ yi.u o._Lij (J ^"^O A-C- ys y < 9l JijS'l 

( ^ t y^ ( _ s ^'W='iy-^3'_j^^i i-i ji Pierre Bouguer( 1698- 1758) 

oJ^(1729) r U 

v ' [Essai d'optique sur la Gradation de la Lumiere ] —> f ^— j 
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^«Ja5I W ^Jjij (jit^V) 0 C-j*5 jjlJj . \jjt> (jlS" ^J) Upji Ia?- (^) O _4>\-4J ^ J_Jl 

ol^i ^SaJl; <u-»L> (JiL-Jl j->)d y\i jZj y c.- : .i:" j 4pLv=> 0.5 W J.I 4 Lai I jv_^ 

ijLri). [ August Beer(- 1 825 1 863) ^ c— jt] f LJ jl^ Sai* ^lUp j_sulJ- 

The Lambert-) ji-> - o ^-su^ c(Beer's Law ->-0 o j— (J^JU 
sijL-dl J** (The Pouguer-Beer Law) jx-JSy. oyU^ t(Beer Law 

jll d jt- ^\jJ*> (1761)^1— £ ^(^i-^^) ^^Juj 

tCCosmologische Briefe uber die Einrichtung des Weltbaues) 

^^P 4jL>-ljiSI J 4jij y/2~l jl>- t( j jSsil (J—J ^ j.h:T 4_j-»^>-J 0"^UvX>-l ^ *J>Ss ^J-JLxj) 

v^Liiil ^ ^ jUiVl ^ V SLJ-I 

t^jiJl j eU-l £-^> j j^Lp AJjAi j teJa^ j (J^- j jp) ioi^w kijLit V)) 
fy.*> <■ > )j-i*> fr^Vl^s-C'jij^^j { J^J V" J^^jlc- Uj^Jj SJlwiJl 
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.((«ls«llj 4PjsliOj£)l 

j>p l^xL>-i c~iAJ U^j> SLJ-t jjJu jdj fciilc (^ib^*.) j^LJjl *}y\ 01 (j>r°V) tjj-ij 
JS" ^ (ij^iJl ^v-f-)^ *i/i?5l *r^J Jl^— iSfl Ol^Lu! (ijb^*.) 4JlSC«ljj 0 

( 1 724 - 1 804) cJtf] jliVl Ltil 01 ^JUb ^jULi . iijLJb l_*^.a; 

( JSf -V)iJjlAa50lS'[Kant 
^ULS^^ U^J, y-Jlj V—^l v 5 " 1 ^ 1 1 ^' 

;AJL*J^I 43 ytll 4*jJ» — Lfi* £^=1 ^jip i>jL~Li}l a3j^_>- (jw>V) J— £j 

^i-il jJLU cLv»Ij ^51 J 1p- ^ L»! .Aj^JjlSI iZjLjVI (3^_1s>j c^^sL) ^51 ^jiiiilj c^^—iJl 

sa>u (js-j-v) ^ ^ .ojJii f ^Ji _j oi^JVi 

0_jl> y^J^* aic- L^jl^oj^ ^jzZ f yS^' ■ j 01 jJVl 
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li y\u Jail y}-\ ^jji J) sAjJl>- ii ^ jl^l/V JLiSi aj (1772) ^l* - ll»>-U« ^ 

(jw.^) v j-i-ti ^ jJ >_>^ ydl a_Ji^l y-jkj (Map Projection -J*ljl*VI) 
jbr JJb? >Jl • I* j id? i^. t(Conicel Projection)^ j >J1 JpO-jU 

• •t/'jVl ^ (2b*kJLl) If^ib- (» ^U)^iy: ^ 2L.^« v ll JaJl JA Oy 

•I Ja*- 3*SI^Ji ^JUL' U^.^ it^>jS}\ "o y<S\ jUaSi ^ MA3t\i*y\ Jjaif 

JJ ^ ^SjJj j (i jLlS* 30) Jali <^>Ia _y» (_£ J_ >-l ^^Lp- 4*^1 (jllfl .(£ jJ J\ 

<d u^j a^m\ jltl L_*r t( 1935) f I* <^ uuil*Jl ufa£^ JUUJI JLs**^ 
U j jJLJ) o yh JWLiJl AiJjj viJUS UjlS Hf /i-Jl cr^l cs^ ^jlk*-? _} 1$jVUj>-I J 

«.UU> ^ s jjpj ( js^V) <3 jl* (Sara Schechner - I ji-) c-ilp 

» jolt »a,Ojr UU_i> ^mjJI « dSs^ 0 j 5i— .tAil ) ^1)) 

lUaj^l,, /i-^lj^Ull juUJ I^jIp AJlVi, t. pfbi\ji&\ - oLUll 

^ J OIjL-m> ji^fr^AIa ,»1 j) il^wi^Utl j ^aiyftlt 
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ijyr^hj^ij <i»l j ^1 jil «i* **1 jT( 1 76 1 ) f (js^V) 
jtf-l (fl^i) ^ ifciUll jiiytJl 5JL-.J jij**—! j SU-I Jj *laJl ^ 



Folia. }„ "Remarks on the Axiomatic Development of Mathematics in the 
Second Half of the Eighteenth Century." DVT-Dejiny Veda Techniky<6: 189-205, 
1973. 

Lambert, Johanrt, Cosmologische Briefe iXber die Einrichtung des Weltbaucs 
(Augsburg, 1761). 

Scheduler, Sara, Comets, Popular Culture, and the Birth of Modern Cosmology 
(Princeton. N J.: Princeton University Press. 1999). 

Scriba, Christoph. "Johann Lambert," in Dictionary of Scientific Biography, 
Charles Gillispie. editor-in-chief (New York: Charles Scribner's Sons. 1970). 
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.Vl^-J t*Jb> ^j&J^ <Li» j*Jl<i«i X-ty t£y j~ j U *£j 

Albert Einstein to Heinrich Zanger. March 1ft 1914 
.19140»iT)t>-jU 104.(>*i1j2*»HA)c»»l ( 4 ijiAiilK^V)aiUj^ 

£ L*aS j ( JjSUjJJl OU&I cils* 'JjjtjvJ^ jit ^ Jj^l - 1 

UJrf- Ipxt, a^&Jl tUjJlt £JL^-> j J t^-us V Igwjt p >Ji ot ^Ul j»W ^JU 

.im&jj \ ljjj\jaJ 3JU\£ll 5pLy> ^ 

Stephen Hawking (Black Holes and Baby Univers). 



ji^J-jiaoiJ^^^j(Phoenickm-os^5«it)J!^^ j^U-Sh^^fjuu^i^ jP»-Phoenix (1) 
1500-500^ .UuJi JJUJI ^JJi UJi j ji^ t> jUi l+Ay (ay^aU ,jJi) ^ i 4* usj *t v J^j 

5Jj* j«S (HellOpoliS — ^jt^jJW&yJU^ J^^U^^OLSjtX^vy^y^ jJ?USll J^il .U^iU^jL-JeJjJUrJ/i 
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. .Ul*- jjjilji 4j_pJ 4 jJLIU JjLJl pjsLf l^JjiNj ^^UJi j^aW-^ 

William JameSi (TheWill to Believe and Other Essays in Popular Philosophy). 
. (Srtdilrttl jL.3tn»j»u>VtA43 oUjVI 3j1j|) o**^ j*^J 

Frederick Crews, (Follies of the Wise). Skeptical Inquirer, 

jisu&u. Jbjyj (*us^i «Uc) (>• jj^s tibjj > .Morchl/ April 2007 

.2007 tjUtu /jlil J JLc 
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BODFS LAW OF PLANETRY DISTANCES 
1766 ^UjuWi ^ 

- ^ j_^U 0j-i\3) j c(JOHANN DANIEL - JUb OUb ^) ^_£LiJl - 
^>dU^r) jVtfl jUl^^Jl^jjiil j c(THE TITIUS-BODE LAW 

.(JOHANN HEINRICH LAMBERT - j*>V 
:1766^U 

-£^3 L.^_j (Charles Mason -<>-~* «J >*) ^Wj*^ 1 OL^UJ ft 
toy^st aj^j^ _j LjUJLuj oa -W J* f— * j (Jeremiah Dixon 

Jjut*t$«3r jX,^--^^l45tWl(ij4— jj-jjj^Ul) y\l> t \Ja^ <J>jy>iij) iy dy\iOiii 
c 48 ) Jikj^Jl 3jjL*J-I aJl jill JU-b Lpj dAJS y&j t^^-iJl ^ v_-Sl Am 

pi t_is*l OVI _j AiU» t>*vai U _}L~» L$J J£ (j^l J (0 C 3 t 6 t 12 l 24 

:*JUI M yi\ J* dJUJu J-a^- c(10) ^IpJ^U-I ^-il j (4) 
j (0.4 c 0.7 c 1.0 c 1.6 1 2.8 1 5.2 1 10.0 c 19.6 c 38.8 c 77.2 ) 

c[((- Astronomical Units - A U c<- - i^l^i So>-^b)] ^ U ^* L* 
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^ : Jlill JUi « (ol ju. jKJl ^ 1 49 604 970) J i->jLM j OL. 92 960 000) 
SJip- _j (39) Juu 2L-^iJl LsdSlp ^^JJA i_-5" _^3l jj^L j^Jb j 

d=(N+4)/io ...^uaj^ jpL^io^oyUv^ 

N = 0c3c6cl2t24t48 ^ 

D = A + BC" JSCjJI JLpol5'0l5L.>bUS' 

IJ^j <n=0d<2<3c4 c C=2 c B=0.3 c A=0.4ct~- 

1796) - iSjazK JLJ^ yr 1 ^ 1 yr^* 11 eJL * «-> "■ 7<i Cr* Jj^ 

j c (Wittenberg- d >Sj) ^.^^ [Johann Daniel Titius (1729 - 
<i>L$&!l jjILj of o-^Ls-jf iilJuTai ^ ydl ^£Jl juJ aj^>«ll ^.15 jVi 0J clf-*- 



Astronomical Unit AU -<->j *±&Wt ^U>- 













0.39 


0.4 


0.4 + 0(0.3) 




0.72 


0.7 


0.4+1(0.3) 




1.00 


1.0 


0.4 + 2(0.3) 




1.52 


1.6 


0.4 + 4(0.3) 




2.77 


2.8 


0.4 + 8(0.3) 




5.20 


5.2 


0.4 + 16(0.3) 


<s 


9.54 


10.0 


0.4 + 32 (0.3) 


J-J 


19.19 


19.6 


0.4 + 64(0.3) 




30.07 


38.8 


(0.3)124 + 0.4 





— 317 — 



^il 5 c(^ki'b 1.0)^jVi 5 1 (0.72) 5 ykjJi j tSj>- (0.39) jjlW ju; 015" M^i 
^ j (1781) C L_* ^yijji ^Jui^i lij i(9.55)J-*-j j c(5.2)oc j i(1.52) 

t(j_yj il) jli) j±£ ijs\ _jXjj oJ (19.2) 5 b jb-~« ^-^iJl C- oJIaj 

jijjIjl. *iL~. J.ux.(1801) (1) (Ceres - ^^J) f Jr\ ^-JU^b *if jJJS Ji <Jw>i 
<_jL~>- ^ iLiLl 3 yb jj-j L> ^^Ic- (j^^j^j) <j:JJl j»i y*> j 3a?- j (2.77) I* jIjJL* 

^ju J-»jJ.I jAk^l I J gJ 0 _^£Li5l ^Jl ^ <_£ JLiS\ j ^il iUsUil 2LiL-il 

i yr^J <3l C- 5 ^. ^ jjbLS )J_»Jil <_£ yiliiil ^b^Jl LL» £9.5 ;i_->L~J-lj £_il jjl 

JS'^k.jl 2LiJ-i iUt t _ sS ^JU (J iJoi if j ^J^dl (j^lp ^ j£J j .2l^jU Sjj^ j (28.8) 

j»Lp t_A-i^il) jj^1> j «A=- j 30.07 U>jlJjU isL~« ^^Ic- (1846 ^ Lp <_jui^J.I)o y~> y 
Ujijj^iaJ j^ii 5iL-il £>J d^i ^ _j j 39.5 UjlJJLo ~<uL~° ^Js- (1930 

Jl a^i d\ Jl iJ ^Jai cuitf oi Jb V bA j ! Jl^Jl ue lp a_^ii j 77.2 ;38.8 ^ j 

£9 _^ (iy d ^li) Jipl Ul^Jj t yjU SL^J-I (39.5) Jl '-r'jbjj 2b- ^iil S-ls-j (38.8) 
^jw. y^Js- SJbAsr V— J (2006) f U ^ ( J^UJi Oj^Liii ilJ.\) jJLUi .(o j-^J) 

^ jJjL* (jjbb-o ^iJl ^^Lc- 2ikj^Jl Xj^JjJI 5_Jl yll oJl» sJLlS jjJJ ^ o j-^Li5l jb_3- 

(0 ^ij)^^ ( J5" iJ^lib-~o ^ J I yxil j»-^jl (.s*^ ^ g7>r.,iai j^j2*j >t yil j ;^*v*jJl bj>UaJ 



- ^j^ii f ij-J-i) aj^. ^ ^.j ^ -......tJi ±*-y~*J (v-^s j-^>* j-" j (Ceres 1 ) ^—i 0^ -Ceres (1) 

^l, J\ j ^iSJt .*Jb" ^ (33%) t« j^J-i j Js-! ^ « L - il ^KAstroided Belt 

r U ^ (jjU.) jC jt* ^ J jSfi fjJi ^ [(Giuseppe Piuzzi ( 1746- 1826 - # jL, ^] j 
iiVl p-i y (Ceres) _j .O^i iii i, — u» ^liJi ^ (^SL jS^i) i i* Jt ji_iJ . ( 180 1 ) 
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&WK=JI 



I^JjCJ^ 1>L~>- jt ULc- Lj yL> VJ ^ *Jt«jlri 0| ( O <J>*i) (J^-*-^ "-r^ 

y£>\ yS \ jy^JG (Orbital Resonance- <j jiaii jy ^0 Ld*J 
<J jwb- ^jOu c^iJi j (Orbital Resonance- c£ j 1 ^ 1 Oy y50 o^^iiJl 

col. ^ri LJLo .A-JLP tp>w9 W _y. ^jy^Ux^ jlJ^.Ol jj^-i Ol»^>- ->_j-^rj 
a JL» %y£ ^ c_U*Jl (JJJlil ^j-^Lp jl yLx~»^/l 4e./si "V 0>l ji_L«j C->"V1 £ yr J «~iJl 

(_s^- (^0 ~ Uranus - ^yO^ -Wi y^^ 1 ^ -^-i >-* j 

US' t ^ cJL ^ aJJ JS" (^jVl - f Vl a^JVl <y>j - ^U. 

^^1^x5 aLJ-I J.I ^jJUjti i^p^llj Sj SJLLSl (^^ i^i j\jj> ji (Ljbr) 
oi ^ Jj^J (CronUS- ^ y $ ^) y- »j Ui^ji J-?-! *t a (L_;^r) ^^r-^ 1 !' 




^jIp iJli Jul* (^j>y lj jj) •-yjf.s . Ja^^Jkl <_> _ja^ <J) tji**.}*^! i^a>tJ ^J. Ol <_j^ *t^>H.^ 

Ojyall j ^-4-1 £Uas->l & £ Jaju ^ jS-J&j* (AjO J^-jjj^t^^- 

Willy Ley (Watchers of the Skies). 

Mark Littmann. (Planets Beyond) 

IdilU Up I jbwti ! V ^SaJU ¥ ^ yjJi lift ii/i j t-Uali >-U (4JW-0 0 jJWs- Jifc 
Johann Bode. (Instruction for the Knowledge of the Starry Heavens) 

Johann - 3— ~4 Ja—iJ^ US'- a j*y. o^il oi_ * jj] — JliVl j^— £UJl J — 5 j 
C5JJ1 j <_9j^il 0 ytfi5 a^Usj ^iaI ^Jiil j t[(Elert Bode (1747-1 826 
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n\ l£J j oL^^ jjS^Ji ^ *y .SjU^l, J*i4i ^tit v ^ (Hamburg 
Anleitung zur Kenntnis) c-^-ail ^Jb 4_it^5 j*, ( 1 768) ^ 1* ju*. j-js*! 
«i-s*- (l^. jU-Jl jl j«.t a_» c^bL-i. jl) t (des Gestirnten Himmels 

r^fr tzA-JL*** wL»J- (J 4i y \j& X \y/i'a'\ <_j1^3| I J — e> l y*.*2ii 

.(Johann Titius 

. (Contemplation de la Nature) - a«JaJl ^ - b Charles Bonnet) 
^isf ^ (Mark Littman- & > • Ji 5 j^-H csM * 

;a J jit <t>J*~ L. Ul-^jj (^r jliLl <j? *~*4Jl ^ QJi <->lAjtf JUaS :v r -S'l j$3l L.) 

A ai (t JL«I JUV frtSU) I <3<jsH Uwi* UL-i (j> j>) Otf" .(*J>) IfcA* Jt-^ j 

J* (I772)f l*^ aj-i J-**- .4»t**l jU- j (l^j^j ol jU-J( jlj-f Jiy, 
^» (Aft^ <.{ jMi ajjiV> s-cab^> ^jJ ( jj*ix) \J& j 

gj\ iLjft j-JjjJ* iUi.w ,?» CJtf'^l j (dilill oU A* jyll *-j=iJji 
jjj^ 5il*i Ol^Li dUi 4} ^ 1J1S U? «4sdL C*5tf»- iS J*- jL\ 
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UilSl OJil* (dUilt oU ^) itflil ^ Xjuj .jlUJl *A_JUJi j 
.^Jjj Jws jl IjjXt Asi* j eJ&Lt iL-^UjJl Obl_~^-t j,!3w *t ^ A*» f jiUll 

C--*It ^fli AjlsT- JU*jH ijbj^fj J*- Jl jff OtSj - ( 1 80 1 ) ft* ^ jiJ 

j-r^Uf jft u» (JAiJt)^ J^i u i '(Uranographia- jAiii) 

Alts' Jtf iui oi>> jL ili* US' « dU-t^j <_> jL-> t» frU-Jl ^ kjU— Jl 

AjiyL* Cif .*.U_Jl JU- ^ jty ^ ipijj jSUll — wo- t Jt OUamJI 

OUI jj-t ftljsff j JUaiVl f t— rtj-t^ IgiS'Ui cJ»tl» A* j tc.fl j&l j ^ j<jJl A-itf 
^uiJkJU c--tii jj^>Ust l$kc i^sll *Vr jJti-ll j Jijjk— . £>\.a* »W jlt»» j 
let ^jjJtlt \Jl» . WU-! Js-^toJl j iU*Jl oVJl dJJU 

aijra-MjJi ^>uit ^ A>ta-t a^ys* 3 s ^ju* i» (a ^) ^ j*t Jdt 
jl jJjI^ ^ } } outsit ^Jb-t ju- yuj^t afti 

AJU j jit SjjAjJt UjiPAal (£ Jjl JU&t j A> jjjt 4>j A A* j— J (i j>) OtjJ-^aJ 

. ((OL-Jt Jt twjw 4&jl> A>U (ij> ^Wtf) OOsrj U OtPjw t JJ j 
^ <_->jlflj L» Jb yl5i ^jLwJI I Ji— » (J?j . j jighil JXjC jjP- <L«^u3i C^btA^uSl jt gbU ~ " 

^ f I ^Vl ails' *UJ ^ j-^-l ^^51 y)\jyf> j (2500) _j t2L-^i ( 1 700) 
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ajj 01* ji ^jJtfj «_>bS' ) y a^i. .(Constellation Virgo) <lS"j5h »u_JJ <l«^ if- j^li 
. (180 1) f ) (Uranogrophia - J-UJl) -e lf ~Ji 

[Johann Heinrrich Lambert (1777-1728) ^ fej* ou^] £. ^ 

U, IjJl^I JJi Jboj y«Jl y^UJl ^\&\) Jx^>\ Jpijj^i d^UJ^J 0 jili ^Jkil) 

.(1826) 
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f I jpt^I aJW £f* .£-»! jJl U ^ j V ^ c^U^Jl _> JL_J j&l f l^rV' 

^L^JjLSI aLjI jji- lS -1p ( ! bJLS*) 1 gt:^! c-J j l^iLi^f I (-^ j— ;) j^-*^ U> jl*-U' 

. <cp ^* ^ *>L*s L^jLJJj L^jljlj^ 

jiffcciii j (Uranus - ^ yij>>) -^Uri y*^. vb^i U' (■> jj) v^^i - 1 — ^ 
William ( 1 738 - 1 822) J-V> f U_,] (ai Ji jUl) ^^4y\ ^piJi <uLi^i j_s 
ijuij^ii jj>j)ijjfcjjiy> jj^r JS" t jj jiuu^i^j .(1781)^^[Herchel 

Jllo Ijj&L^ JjU- J_aii tUijLiL> al Up .AjJjU <u»~U (i_5"^5vl5 ^j-P^iJl 

£jy>r iUiij) L-uJ Up (Georgium Sidus - £j _j-=r ^) ^ J%Js>\ 4_jIjJI 

J^l ^1 J^UsI ^Up aji^lj 3 _yj £-1 JS\ to ill! ^ LjUaj^ i*-^ 

^) I jj^Aj Ji I ^>IS" LJ ^j&i y -b-bdl (jl j»-P jj .UJli Jis Up yljjj) (jLaj^Jl 

i_-S"l ^j"! 2L*~~J ^ olxJl c-> 4 (Li^l« i - 5" ^j"! I Jut S^^i> ji 

j yjl <_ctj oi ti-J L_* J jIj j *ji j Up cjUJ j! Vj LIiJls- a, i;...:?Cll 

.(^j-yljji) JU-I VI U*yJ l^jS" Jby U» c(l 850) ^J\j^\ 
lS^ J""*" -? *^ ^! ^ i^" " J* ^ V*-^' C->lia>-*>U.I Up (j^j) tJi^P 
iJ jii 4, : .<a ST j aJL^I ^ 4_LojJ^»j t(<_£ j^-Ji ^j^LiSl 4jUS")4\j^UI 4_xj jji ^ 1 

VI dUi U ( 1 756) r L-p ^ [ Tobias Myer ( 1 723 - 1 762) ^> 
( 1690) John Flamsteed(1646- 1719)JL^.^io_^r] jL_k, JI 
^1 ^1 c-^ ^j^j A^ijiil ajI ^-b> <JI jLu c-UJj ii^o aJIj Ji U2jI (jJUl j 

.(Star Tauri — 34 c> j^") ( %-=^i 
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^ Ull ^ 2Ldl Of d. .1 L. Ui IjilS* J^c^jJLiil c - r _<Jj . (1 786) p Ip 0*-*/! a—jr^ist 
. (1830)f Ul jti-Jl t /Ui» 4»tf^ Ul JU- o^Ip y> Jtft 

^jlp ASiUail C~£ J 4_*~aAj. (i jL« ^15* 18) l» ^aS £-51-31 _j ^-oJJJl C->U y c5J>"i 

jcJLJl ^ US' (1935) flp ^ Oi^^l uir^Jl **l*5l J^cr* *-*~~^t 
(M81 ^ j) s_ r -s^il a^J^Ui ^1 <Ju*f t UaJ (1923) f l_e-<uLi^i ^JUt 

Bodes — * j£ jt^cJUo. ] OVI <J>j—*> OjUai 4 — wb. 4^ii» 1 — jjlisSl cs _sJtj 

.viiiiS' * W [Nebula or Bodes Galaxy 

- (iAJjb JiJb) yjJl^Jl .-jljyLi. ^ JUJJI ^jiaJ^" (^) <1)L_C^1 jjLw c~JU 

: J ^iS" ^JUl (David Darling 
P j#>Jt j u »»-jJio *.u_J( ^ alkali f i ai^ o jSj of j *i> ij» ^t)) 

ajr j jUuJ Of Jtfl tOtfLJ^ il j*U(olJJULl ^ j jUiV* j (-tfj&lj 
JtSlifofj ((44^ ^ yywty jJlSH ^) 0 j& Of j 0»V U»UJ) JXAll C»b't£ll 

j jtft j i)f ?ift> o j& of j oj&i J > ^ iU? slj-i 

OAUjJj 4aU- Aam j^Jp A&U (Oj_jjw»JU) ^ 0 jSj Of Ai'i j L-oS" 

\\ju J c *~j t — C->Lj Jlilj ^yt ywtJ lj i^-Sl £tJa-# 

ft jsrV» *iUi^.^f 0l£- StJ- iUU jf jSLi- 0 j&J Jf-Ul OUW^I j 
4jf J— IS* j i(^f Ci aJI^J) 2L)Ui>-\j i*JLJJlS'( i^j) O - 
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Darling, David, "Bode, Johann Elert (1747-1826)," in Encyclopedia 
of Astrobiolagy, Astronomy and Spaceflight; see www.daviddarling.info/ 
encyclopedta/B/Bode.html. 

Frocnmerl, Harbnut. and Christine Kronberg. "Johann Elert Bode (January 19, 
1747-Novcmber 23, 1826)." SEDS (Students for the Exploration and Development 
of Space); see www.5eds.org/mes5ier/Xtra/Bios/bode.htmi. 

Littmann. Mark. Planets Beyond: Discovering the Outer Solar System (New 
York: Courier Dover Publications, 2004). 

Slicker. Bernhard. "Johann Bode." in Dictionary of Scientific Biography. 
Charles Gillispie, editor-in-chief (New York: Charles Scribner's Sons, 1970). 

. U j !)U Uajar j & ^at J^. U>s» j ^£1 j (isi. j*) 

ig~ h< "»_>) 

Albert Einstein to Edward Study. September 25< 1918. 
.1918(25 j.y±Lyui - igjuuu Jjtj j 1 ^jj t (ti 'i_tt fcj >jl¥ <UL*j<>» 

U ji-j SJjUallj ijJtj v^J O VUa»< tjUlS" U r US' "tf j *.U j-iJ( jlj-f A*l£J 

j^i (^--i .oU*b jH Jl JsrU. (lUj-all 0 jSj^ SWJl dlL" ^ !U-wr U4S" ty^Urf 

Richard Feynmann< (The Character of physical law). 

JS" «^Ujj ^LfcJl, dt -V5f MjjjUt *p>li ^l* jja 3LpjsSC» fcui»l» jjjjlji J^d ^ • 
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John Dewey. (Reconstruction in Philosophy). 

<tf j A*V . . . i j» LmI jtgf j^k-IJI Ul* (<->^p Of »iJ& OVI^ ^ Ui c*,^^*-!^ 

Francis Collins. (God vs< Science)< an interview. Time< November 13. 2003. 

.2006 «13j*«bi jjlc ^0 TIME *b*» a. (,*wi 3 «du ) j_if>s > 

eft ,»JU)I .Ls-jV 'tfyPp lijjfeitf oljj US' jJwJl OL-Uf^ V> 3rt «^Ueft35U»lV • 

•Apli 4#T eJLw 3.U*ty t5 5e*> j 3 y~ j 3JU ^5t Jks— > .Sy-jJl j 5 * 1 J^li 
USUo Laid UiV t 4sOLj jt»l»ij £.UJl Ub iUUi ^ jj y&-\ Jijsi kyv 
a j-Ul tflu J— 5U>( ji-olJ^jtJii^JJl Jlj it>UJljd-.UtH l^-^^Oft JJ-» J« JmI 
Jt (OL^Uj UUiUl) UU> j »b gBj.iJ • ^r~* ^.J-^ CAM jfi j Li»j SaArfSS ji» Jl 

Carl Popper. (The logic of Scientific Discovery) 
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(iU^-l) L-»lj^-^laJ *ii jft U S* j fji* 4-1p kJUw U JS" Ot J515J I jkiL t^Mil • 

. Jt*s»-( J^ife" i jJ^-l SJL» oa tOL-H ij^b g$lsi V> ^ ^ Ifk-.' j> 

Robert Pirsig< (Zen and the Art of Motorcycle Maintenance). 

t ^y) iUi jL-i-Ttf JL> IL— i j Vj s? aki. ^l^. X>JJ- V . <y 
£4rf Of « (^.iiai j j dL-iJl J* ^1) gjill IJUs o&t, 0 j£— j t^iUJLS' JU-l Otf 

JsAj j . . l^'Ui y j SJLwJl j JgJUIt OjWsJt 3*1^ f Uf Ui j I^jUsj- C-Jff 0? j tSjUvall 

Albert Einstein. (Principles of Research). 
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COULOMB'S LAW OF ELECTROSTATICS 

NEWTON'S LAW OF UNIVERSAL - fL^Jl ^-JjJ Oj-Jt*) 

EINSTEIN'S SPECIAL THEORY OF - Cj^\ ((GRAVITATION 
COULOMB'S LAW - f jJ/ iJU#l3M i^jdJ (RELETIVITY 

.(OF FRICTION 

(1785) ,»u tar) > 

- ^jr-iu*r 0 j-jt) q (Jean - Pierre Blanchard - jl — 

.(John Jeffries 

.i£tj/$\ SJbeSj <^»l»V jil f> j~*J jYj^ ti^ 5 f • 

47iSo r 2 
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:^1^>- i((F)> A~Ji5i y>- y ^ jvxkflJ jui^ ly>S\ J\ JJL« ( AJLj 

2Lc- ^ ja 10x8.85)^ ^L— jj *± <^!^B 0 _j t aJL^UJI r j 

(F) ^ ( jli 9 iJUi sytfi Jl 

. Lb~l _j I aJ^P jLj V» J..." _Up oJj>-I_5 

Lftj) .Sa^tjSjUjajb'^JjCs) j j^Sflj jLJi So^j ,y> (A) c-t^ i(1C=1Axs) oi^-i 

^« L^-^P-j SjLPxJi '-r'j* 9 (J^*^'" ^* (F) 0 i 'tfUJ 0 ^SliLSl Ui j ^iij 

.^j^sxJuSl y> iju jj-^l j^^a^-ii Jail-I (J ^jLp A~uULo Ail~~J.I 

LpJ-P SjUIS' QjLLpI ./i< A»..iail ^ aJ ^PxJuil ^Lw^-^l _j o>L?^iJl SilS'^IaJ ^ Lc^ ;J j-lj 

ll^l^J^JLlj Jl ^51 J^Qp 4 Qe->. O j^^Vl ^ j£J y. J 

Q e = -(1.60217733 ± 0.00000049) x 10~ 19 

...^IJI^^I^ 
Q p = +(1.60217733 ±0.00000049) x 10~ 19 
.dUaS"^iyi ^jOl^ 

(1871 - 1937) ijj-^ jij c Sjl] ^ — «il a > 5 yi\ .1—^1 f U 

^iki-i j (2) (UJi) oii^- ^Ip Vj M ^ ^a*3i .i^—ptU [Ernest Rutherford 



/li) - i^jJi ^ j ^ i J-^ oi i*ii5L.i< ^ (Querks- ^j\^Jt) aili ^ ^ji-j ( L) 

■<P*rj5") 



&WK=JI 



.ijU^(l2^JLJi Jiapy^lO)Ji (r)a-J 

jUjVi ^ JJU ci-^« <_jWf y ^S"o y o>L_LJsu a_?*^> i_i>Jbi-l ^jjLj^I Jil^.j 
Icpr cJ^j 1 — i L» I j— *j - ) /ll (Pico) ^-J'l (j-* ^ f L~?tV1j ^Uj^I t j i _j S_jU=>LiJl 

iJLfc^ v_-?rl i(^U_jJ-»Ji ^LJ si^U a^L^. (^1) Ji J^jif jiW J 3 * Clio) 

t Jj>-ij J-s^iijj SjLi^l Cjl-Aiili jj^t- ^^/l (J^J ?J^f* 

cjJr 4jjL-11j ^ jJ^^jSljl jl c(10 _6 C) *i» 0_JtJL« ^ e ji- <^jL_il fj$j£jJ>Ll\£ 

d jj&Sl'i 4^i> Ax^J 0 _^J^«^-o Lo ULp ^Ij cc(10 _12 C) ^^J^r 0 _^L> o 
.^Ulj Sas-jS" r> 5_^l ^ e ( 1 .602 X 10" 19 C ) 

^a^^i jlaL.U (F = m 1 m 2 /r 2 ) -> ->asi aiL^U^L^ij'mj^ ;m 2 tji ;: ^' 
oiU-i ^ Fg vi_ (Fg = GIT12 m 2 / r 2 ) o ^_ju5i u^jl^ 



jVI J^^^ 1 j\jJLa y> G j j^' 
JLolA-l «S *^>o t cualil djLijJl _^J)j (^^! ^S") ^J, _jJLai S y.L*3l 4Ji?-t>Lil 

01 ,ju ylaii ££_uJJ ^»jjIjJ| JL ^^Le- ^Ll^ij Jij ;l*^_u> ilvaUil SsLjJ £>.j* W^^J 

J^»U ^ _y>-j wlsu ^ $3 j La jJIj *J^>A£ jt (_£ y>-Vl ^^i* ll o j^.,SJ3 Ai'ila (jj—J 

^Ja-^tjJ 01 (i0i~"~il *d yiaJ t^~~~?-) OjLil 3jl 4P^»J <ul J ^JLls (Jc" ^° y 

^»jL~j>-^ ( L«»^<>) C~9 ^il ^^1*1 y^OI Aj"}G SjI O^" L* lil ^jt£,ii yjaS\ JS-j* 

^1 J^J-i ^jip jJltJl IJL* Jj-wsw ! jj>- J*j ^^Jj . . .dlSJo _/tS 01 <j? ^-Vl iL^dli 

yt,_j ^oJaJi ji ( j*^«^iJl J j L^Jij j.> ^ iJ^**^ ' ( _/ 2Jt ! t_M ^ j-/**; *^P^4~1 1 *A«iJ 

3 /Ldl ^ jVi 0U (!(>\^ Cr* u?) ^ ^ J"^ ^ ^i* -l/ 9 J^ 1 ^ >^ 

t(iiU-l oJla ^ i_aJ_j <3L»j) i j-iail Sj-jv< ^ j^Sl ipjv-o ^jVi (Jl 01 ^iLA-l 

.b ^ji ^ ^ >*-*^l 0l5j j^oju ^1 J jiaj o_^uii j»! 0-jl5" 
(^>L«3! >_jJ^JJ ^ (>-ijLi><->.iJii ^ ^5 j^") i_i Oi— ! "k.LiiJl ^j^**. ^ j {j» y^U 
l j^J>, ^ Lo-lj o jili j! Sjibr 0 01 ^ <_£ 0L^»Li cOy ^ !> -^'. <— OL * — 

J^LiJl ji\ ^Js- ^J>y^ iS y y.^^ iiJU AS" .i>il>- 0 j^j Oi 2L)iUr-l c$ j> ^ 

o) <J- b . (£) J^.^ 3-^ j*- 5, 3 (f 0^-JL5) ajL5" o^Lp! JliU J^. ^yJp 
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*=s L - 



(9xl0 9 N.m 2 /C 2 ) Ujiai. a-J^jrc-jU H j K c-jidi i 

•k^j <_£l l y> — JU-I 4*~Lj — ^1 f& k^^. i^au j (^1 yili 5LJL^£ji 4_PjUail 

,j>-\ JiL! JL^j <_^V L^u^S JSI 0 ^xJ oi iJb^^Jt a^-jLL« 4^i3 _b">U iu^xJU JSU 

( _ s Ip bU^pi el j, fili ^ Ujl ^-J f L> bl ^1^, ail ^ p-fr>j^4 el >r) pu 

CjVU-I oJLa LS i3 t^l yili ^1 dAlj c£ J ilSO 4JL> _ / $£jl <-3bU J if-jlk* ol Si-Is- 
Ol Lv» y> li] OVI J .^1 yiil ^ Ifl*^ hy~L» il ^ii SLJb^^JI iPjUail i<~S ^ 

i^^^xJLw JLillail iJb^^JI 4IP-jlk* Op c(£ r X_£jL~J La Ja-* i~~~Jl iJb^^Jl if-jUail 

(e r ) x (e 0 ) (x) J^us" 

t5i yJl Ojl y- •>! _^il ,_/2*J i~~~Jl SJb^SOl APjUail ^ (6) p-Sj Jj-bi-l Lj^j 

Jb£ <Jj yi ^ ^1 y ydi \ g . S j$ L^j jl i>- p L Js- bU^xpl jvJcdi aLIS Lip 

. Jliil ( _ s Ip aJb^^i a^jUail ^ 

.^1 ylJl j,. ywiJl Jl4 Uj^-I y UjLlL> Jl y>-\ 

La^UvI j»L~>rl j^jIp jjjji ^jl Ldlp ^-j jU4 SilS* ^ ^U^iil ^-j _^>-j U»l Lc.j 

. L^jL>i-ii jS"l y> yu SlvsLijl asL-ALi 3JjLLa I Jl>- ajJm^s 

ZLkiJl ^U>t-iJl ^jip iU^Jaj ii^bJ-l j ^ojt5l ^ Ojj I i-ft isX^s <Zj J_^pI 

;4i~e^*ii JiUkp-VI ^« o yliil J^s! ^jip- aJLiI^SIj iJ^LlJl oLUjiil Jl?ob 
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.i*5UJl il ^11 {J. XUJ (£ r ) 4jj«Jl 3J l^^Cil IS- jliail jUi. Jitj :6 j^ij J J^i-I 







Material 






Vacuum 


1 (by definition) 




Air 


1.0005 




Polyethylene 


2c2 




Lucite (trade name for a clear plastic) 


2.8 




Cocaine 


3d 




Paper 


3c3 




Micat muscovite 


5.4 




Rubber* Neoprene 


6c6 




Bone< cancellous (spongy) 


26 




Methyl alcohol 


32 




Brain < gray matter 


56 




Water (20 C) 


80 


till 


Lead titanate 


200 





l ^sh C Ji 4jLt^J ^^aJli .1 jt— *j£Uf 50 Lo»#i.» Jl>-l_yJl J _jl» (jda^>- Sla-Ail ^» t_"a a, a 
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(j;jL-o jv-^-^r '-'jj i^^-J *3U-J.J aJL* ^JJ- sWj, .>wJl <Lilii! ^ ,, ail J^jiz^jj 

(9.8m / sec 2 ) oJjL-^j g ^j^' J~>>*^ '^s" J 1 m Adb5" 

F X -0.6T = 0 
0.8T - (0.2X1 0" 3 kg) (9.8 m/s 2 ) = 0 

'.^_Jj (T) J j-tf-^t^ 3L*«5 ^Lp ( J- /, * > -' ol jL~» wLlp-j 

...^1^-^1 = 2.45x10-^ 
N 10- 3 x 1.47= F x J* I y**^. 

.Ji>^Ui>. jy^ oyJiCjN 10~ J X 1.47= F x J^(F x )o yA\ ^L^^Jax^J j 



1.47 x 10 ' = (<) x 10 y ) 



(0.60)' 



<^_jL_J (q) jUxj^ Aij)L»il J*vj ^^rj- 3 37) UjIjlL. ajjIjj 0 JL^fx^> 50) 

^(fj^ j^>2.4) jiu>- r ^[(7iJLJ!S^! 10)x2.4] 



^ y \jvil£- Jj^i-J Zjna'i <L^ii *J\ ^Js- a ^jiJl jj J ^aJ| SjilJ ^ j 

jl^it <j^i ,y> _j (Martinique 

^ 

I.V Kragelsky and V.S. Schedrov< (Development of the Science of Friction). 

C. Stewart Gillmor< (Charles Coulomb), in The Dictionary of Scientific Biography. 
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Terence Meany and Matthew Tirschwell< (The Complete Idiot's Guide to Electrical Repaire.) 

Charles - Augustin de (1736 - 1806) f j-Jy? ji - JjL-a] 

<jyi\ d y\M ^ } j\jJ> [Coulomb 

■f i5l^i>-Vl ^yo-Lf-J A^Jaj! ^iJLJl^Jklj SLo-Jslliilj AJU^^Jl 

t»j j~~~A ijvH L~ j y> J^vi (Angonleme — ^—Sy>^\ ) 4__l> j-< a_!j 
j^-o ^UazJ j (Mazarin - ^ ji>0 M^x >* ^.j^ J! ^ 

I^LUxj SjjUjl l$ y^ Jos <jl O-oij vTjj j \i"> L> OLp iiJbti\ aJLJ"*' V^L^Ij a_JL> 

. SjlfAi SjJUil iiL-aJl UU-^ j hIJc^a j->yii <} js~ &J\ j a5 ^51 jji— > 5:>U-I v^jli^jJ-l y I ^j-i* 

t^jjb ^ ellJt v2j ^1 ^1 ^jC* l^iLsjiil y I ("SyW J"*) ^i**-* <Ji $ * J-U<s 

C^L^>b ^il JLuijJ ^ip^jj^l ^vfi ^Js- 0 ^iL— • ^aJLik~~» Ql ~ ■ > \ i_Ja$l A-Kvj 

i^-aP J.I j^aJlj f V^; ^ A^Jj^Jl S^j-U ^ (1760)^Lf ^»j5 jS" JJ 
t 
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jjaj^l JWO Ajik^. Ji ^.f { _f" i ^ < -^ °aP — Jliil (J-;r*- — _yO L^-^i 

. AJuJaJl liJLJlSLll j y>- A^gil aJ A^lxS" j^Ip j L~j^j Jj l)I ( JJ (a*o ydl 

SJb^Jl c5 ^Jtfl jl^r j-Aj jl jJl5l f j jJl 0L_^J ( r> J/) £ I ( 1777) f U a_^ 

"da^jj k_.y,'?»ll IJlA (J jl* (jcL^aLt (jCJuljw (ju £ ij* jb-^l la * i_iJbj »T,J>I 

AJb^^ll (_$ jilSl jLl L» ^uLijj t AijLaJl aS" yJ-l A_j f - aJ aJ £t^J 0 ^» (Jjl* ^ JJ^~; Ja—waJL 

^vuLo Aj y»t*Zu» AiJlj 0 ^5" L^jL» iwJ yi>J A aJL) A^i^ij ,_ „V»o!l ^) ^S" (_£a?-l ^-pxJUj ar...tl 

Jj ^pc^JLl ^.jJaiJl SjS" yso Jj^U azjIj AiJlill o^Jl Oi Uj ijU _^3l ^sU^s tlj^>wi^ j\SL> 

{ jz>)j Jaj yL| ^yu C— *>- lA^jt* <Ujl y <0-l jl Oil ^Jl o jUjJl ^J-*Sl » _^ jlaiL* i_jI >o>tj 

jlaJL* iw~uLj (^J jS) C~ol . jljail i ^.^?a!l o ^5" ^JP A***iL^ o jlaJLc. iiilpxj ^uL-^?- jL>- 

XjjSfl AsL^il j* W**^*' oL>*JuJl (ju) yiJlj (Siii^cil oU>«jJl ^a^i-l ^ 

^b^i oiivi _p ^s") f ap £>>^ o^j (F = 1 /j. 2 ) u^lo aivsUJi 

(aJIAJi ^LoLJl p*) j (C. Stewart Gillmor - j ^ 
-\ [S ^i L« Sap JL>-V ^ y*Jl S ^ ^ ojljaJl ^j^*Jl OU *5"y (^aJl Ji\ 

iea-yi\ ol _^ Jl j» -uull ^ju ^ 0 je**^ 1 4; f (/J* oi.inWtl c-sJi)) 

Olf Ji* .3jl jjil ^JjjJl ^ J*' J JJ Alfl-~>J AgoJit 

jilJ^i—uU ^ jjmII dUs) tejeu j_ jkJ (a^> AJlftJl) j ju^ iiili (» j j*lt OtiJ apI jo 1 - 1 
tUJUI O-Ul < ^_JV jjt is Ol iJl ^0Ai_oU Sjljjji ^ j yi\ ^jLJ-j 

. ((a3U^!I A>Jb <Jji ^»UJ- AiUJl A«Sbj A,Vl_ ..; 4-U aL^'J t^j^ 1 

^yJl ^aJl JJL>- Ajl J y6 Lpj AjLL-js- aS^j API JH-\ y*) h {j-^ JL> "' J J— 

^ |JL>- J^LaS'j Ji^' Jj'^^ ^ -Sja^vj (2) ^axlb ob>«JuJl AjL^s UJI AaL-J.1 LjJl £9 y 
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J 5 4li jy ^ j ^ j <oW ,1 ^b ( 1779) flP (jljJjf) ^ 

J> j yiii ^.bS" ^ (Peter J . Blau - j^L y^->) s-^ Jj j jb>jaii Lu ^ ^j^i 

9JU- s^«Jl 0 j-Ur ■ ( ^ SJLuc-J,! ,. ,ll ^glfr dUi OlA-kij »i j=J^I 

*Jb J^^- i^x. ■i-'^j A*^ (1785 — 1791) ^j— »bi b> (^j-J^S")!^ — 

Lub»lj3)ol o^- ojljjJl tjy.biil ^1 <^j>kjz o-Uljjici^l ^- ^yJl Aibuj (1785) 



(Recherches theoriques et experimentales sur la force de torsion et 1'elasticite des fils de metal) . 
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ajjJj ^Ij L*^ j (j— ^— 4 [Louis Francoise Le Proust De Sormeaus 

, i5L» ^ /Ji iSjj'j ol diii o*j cJ L»j t (- St. -Germain - des - Pre's -is y. iS> 
j^lsll OjJl 3 j-i ^ .U* Jlill ^ b jjill u-SJ £>li»j j Ulk. ^lUll aa jw. [)) 

otf ji j <[Henry Cavendish -js-utf^iA] J^ia^j ^ju 

i 

^ Sij*— Jl viJQj jl J>\f$ 0 ^ 89) ^WS; ^<^l ijv-S'l y. ^>-i _^ a^~J (j LLsi 

.(1970)^ jvi-^ jS±& aljiVi-UJi Ju«*JLl 

^1 OjU^>V1 ^ -UjwUji AjLjJI aJU/jIj: f.bit j 4_JL>- J*>U- j> yZ) <S J*r\ «J 

.£'1^1 SjUUTj ^Jl^ll J^-b JlSo^VI • 
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js* ^ j~Ji j y»J (^y^s") oi ^iib y cf^3 [Ergonomics 

Reverend John 1793 - 1724)) J-^^ j_j yuj] jLk^i • 
t 2^Jsbiii ^iksVi yUj'j v__>iL4 J y- ^LJj.> ytj (1750) ^ <j [ Michell 

SJLvcaliJl SiL-il y> ^-SvjJl Lft^-^uLJ iJlS JLl« c~oli 

a- cA> l/ 1 ^ aJUp! ii [Cavendish ( 1 8 10 - 173 1 ) 

l >L»ol5"(1784) r U jijjJi f _,j«Ji oUJ (f^/)^ j^-i ji^^j^-ulU J^Ji 

Lo^pI ^^>-l Lei JS L>15" U^Jl ^ iijliJl i^jlJl 2LLaJ-1 ji VI ( J^wJ^) JJs ^ ap! jo^I yp 

[John Robinson (1725 - ?) d 3 — -o V d^] jlW^Jl JJI ^ L^r . 

<o j\Jr J _/>- L) ^yxi j ( 1 769) f a _ / IuJj 4J'l> y^JJ yldl j ^>iL>«Jl ^ y ^ Li y. 
( | /p~) i_jil>Jl a yj s_^U j ^ I /r 2-06 ) »_jSi- ^LJ ^-lui^lyo (S—vsU^I 

. ( l/r) a^^u. J yii oLC«i (c<2) 

(1733 - 1804) J^y. ^—ij fr] iSj ^ — Vt&' o—& j • 

^^k^jlAji^jjajby^Ji^^ilJ (l/r) Dyis JiUajiJ^j^i,^ [Joseph Priestly 

( y-VL; Uj^a^i jJLo oi Oj^^y^JjJUaji (ji jJ _jS")JJ jlj^Jl (.jjJl OLi^lj^-l Jlj-v* 
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Uli dJiij t*_Jl oJmj f ^ (f_?-i (•-^ ( 1/r 2 ) 1 _ s -~£*5l ^ J_ 

dii? ^15 viAU ^iil ^L^l (C-^j ^ ^ 4j U j 0.5 

ijUJj olS" U. j^Jll ^j^-*-^ £^"5 kii3-j-> (j^-^j ts*" J 6,3 v r* J "'V'j^-^' 

.jlSI *ji ^ji*- 3 (1785) f lp 
ijjLL» cl ^1 <_$^»cil ^ aJL*J liASi p-f^j Uiyl <j^>IjJL$I <_$ « ^^Ip L$!*s ^> y" y^<_S j a\ 

^ [( 1 l^jLJl aj 5il (Jl ip^a^lO) X5.3] ! L^^lj J^ijjj 0 jjJl 

~Ks*J» d\ b~Js- lil) : ( JUlS'(4_ i Jlj _ / $xJl)^y^S'a y ^L_j>- LuSotUa tjj—*!! 
& ( 10 9 X9) JJ-I U lf y / (10 _19 X1.6) ^» j Jb-I yi 0£> jJ! i^i g^UJ JL^I ^1 

Ay/ 2 (9 x 10 v )(1.6 x l(.r 19 ) 2 * 
r 2 (5.3 x 10 ) 

U^jdbS" jLip\j <j yjjJlj Ojj&y\ tju (Fg) SJLtiJl ^_jJL_i-l <_$ y ^_jL^>tj L>pj liij 

h\£ L^1*J : Ji ^jip m p i m e 

_ Gm^mp _ (6.67 x 10- n )(9.1 x 10 _3, )(1.67 x 10" 27 ) 
' e ~ ~7^~ ~ _ (5.3 x 10 ") 2 

= 3.6 x 10 47 N 
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5^^. [AlexandereGustave Eiffel (1832-1923 ) J_iJ ^>ir- yT] r u a_s j 



1. Ampere (Andre-Marie Ampere, mathematician and physicist) 

2. Arago (Dominique Francois Jem Araeo. astronomer and physi- 
cist) 

3. Barral (Jean-Auguslin Barral. agronomist, chemist, physicist I 

4. Becqucrel < Antoine Henri Beu|uerel. physicist) 

5. Bellinger (Jcan-Biiplisle-C'harles-Josepli Biilanger, mathemati- 
cian ) 

h. Belgrand (Eugene Belgrand. engineer) 
7. Benhicr (Pierre Berthier. mineralogist) 

S. Bichal (Mane F'rancois Xovicr Bichat. anatomist and physiolo- 
gist) 

9. Borda (Jean-Charles de Borda, mathematician) 

10. Breguel ( Abraham I .on is Breguel. mechanii and inventor) 

11. Bresse (Jacques- Amoine Charles Bresse. civil eneincei and 
hydraulic engineer) 

12. Brocn (Paul Pierre Brocn. physician and anthropologist) 

13. Cail (Jean-Francois Cail. industrialist) 

l-l. Qtrnot (Nicolas Leonard Sadi Carnoi. mathematician) 

15. Cauchy (Augusiin Louis Cauchy. mathemalician) 

Id. Chaptal (.fean-Antoine Chaptnl. agronomist and chemist) 

17 Chasles ( Michel Chaslcs geometerl 

IS. Chcvrcul (Michel Eugene Chevreul. chemist) 

19. CJapeyron (Entile Clapeyron. engineer) 

20. Combes (Entile Combes, engineer and mclallurgisl ) 

21. Cciriolis ((inspard-Giisiavc Coriolis. engineer and scientist ) 

22. Coulomb (Charles-Augustitt de Coulomb, physicist) 

23. Cuviet (Baron Georges Leopold Chretien Frederic Dagobert 
Cuvier, naturalist ) 

24. Daguerrc (Louts Dagucrre. artist and chemist) 

25. De Dion (Albert de Dion, engineer I 

26. De Prony (GaspaTd de Prony. engineer) 

27. Dclambre (Jean Baptisle Joseph Delambre. astronomer) 
2t3, Delaunay (Charles-Eugene Delnunay. astronomer) 





P>r j^L* .(Steven Sovister - j—*y* j*^) ^ ^ y e-^i-tw 
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29. Dulung (Pierre Louis Dulong, physicist and chemist) 

30. Dumas (Jean Baptiste Andre Dumas, chemist) 

31. Ebelmcn (Jcan-Jacqucs Ebelmcn. chemist) 

32. Fizeau (Hippolyle Fizeau. physicist) 

33. Flachat (Jeugene Flachat. engineer) 

34. Foucauil (Leon Foucaull, physicist) 

35. Fourier (Jean Baptiste Joseph Fourier, mathematician) 

36. Fresnel ( Augustin-Jean Fresnel. physicist) 

37. Gay-Lussac (Joseph Louis Gay-Lussac. chemist) 

38. Giffard (Henri Giffard engineer) 

39. Goiiin (Ernest Goiiin. engineer and industrialist) 

40. Haiiy (Rene-Jusl Haiiy. mineralogist) 

41. Jamin (Jules Celeslin Jamin, physicist) 

42. Joussclin (Alexandre Louis Jousselin, engineer) 

43. Lagrange (Joseph Louis Lagrange, mathematician) 

44. Lalandc (Joseph Jerome Lefran^ais dc Lalandc. astronomer) 

45. Lame (Gabriel Lame, geometer) 

46. Laplace (Pierre-Simon Laplace, mathematician and 
astronomer) 

47. Lavoisier (Antoine Lavoisier, chemist) 

48. Lc Chatelicr (Henri Louis le Chatelier. chemist) 

49. Le Verrier (Urbain Le Verrier. astronomer) 

50. Legendre (Adrien-Marie Legendre. geometer) 

51. Malus (Etienne-Louis Malus, physicist.) 

52. Monge (Gaspard Monge, geometer) 

53. Morin (Jean-Bapliste Morin. mathematician and physicist) 

54. Navier (Claude-Louis Marie Henri Navier. mathematician) 

55. Pcliel (Jules Peliel. engineer) 

56. Pelouze (Theophilc-Julcs Pelouze. chemist) 

57. Perdonnel (Albert Auguslc Perdonnel, engineer) 

58. Perrier (Franqois Perrier. geographer and mathematician) 

59. Poinsot (Louis Poinsot. mathematician) 

60. Poisson (Simeon Poisson. matliematician and physicist) 

61. Polonceau (Antoine-Remi Polonceau. engineer) 

62. Ponce let (Jean-Victor Poncclel. geometer) 

63 Regnault (Henri Victor Regnault. chemist and physicist) 

64. Sauvage (Jean-Pierre Sauvage, mechanic) 

65. Schneider (Jacques Schneider, industrialist) 

66. Seguin (Marc Seguin. mechanic) 

67. Sturm (Jacques Charles Francois Sturm, mathematician) 

68. Thenard (Louis Jacques Thenard. chemist) 

69. Tresca (Henri Tresca, engineer and mechanic) 
70 Triger (Jacques I'riger. engineer) 



— 344 — 



&WK=JI 



70 . Vicat (Louis Vicats engineer) 

72. Wurtz (Charles - Adolphe Wurtzt chemist) 

^L, - Jr%>. ~ 5 

^Jjl^* — j! ^1>_ — 6 

^joij ^^JA^a — 4jjS" y. — 10 

^Uj-ylS'- 14 
^L-^-o 17 

L-o^S* *Lj y 2 -^ 18 

~ j - 19 
jil*^ ^jvsL^ai^-lj ^Ji^o — — 20 
^Uj - Sy-j^ ~ 21 
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<UuJs ^ilp — ^jT — 


23 




24 


^■J-Lp - _yjb Ji - 


25 




26 


- - 


27 




28 




29 




30 


^JL^S — j»JjI — 


31 




32 




33 




34 


ls^Wj - - 


35 




36 




37 


^j^p - jlLS" - 


38 




39 




40 




41 


— u^jyr - 


42 




43 


- jjVV - 


44 


^UL. - ^ - 


45 




46 




47 




48 
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^ UL. - jO^rV - 50 
^UL» — — 52 

(/^j - cs-jy - 53 

_ *a*b - 54 

- t/i - 55 
^Lo^S* — j^L. — 56 

jj-^- 4 — y. — 57 
t/^Ujj </'>^ ~ _ 58 
t/^j ~ j^r- _ 59 
<J t^*Uj - >~i>i - 60 

^jtfOi^* — y~s£y, — 61 

^- LJlvn — <lJL»*j jj — 62 
c/k^J - - 63 
^XjjlSL* — ^-l*^- — 64 

- j'Vr* ~ 65 
(jj^ji — I^ujj — 66 

fs^kj ~ jjf^ ~ 67 
(jJU*-^ — jLvj — 68 
^j^LjlfC^j jjMcU^* — l^L-i y — 69 
jj^, — Ajjjji j — 70 
^-Jjl^* — iC» — 71 
^L+S — <zj j — 72 
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Blau, Peter J., Friction Science and Technology (New York: Marcel Dekker. 
1995). 

Elert. Glenn, "Dielectrics." in The Physics I lyperlextbook: see hypertext book, 
com/physics/electricity/dielectrics/. 

Gillmor. C. Siewarl. "Charles Coulomb." in Dictionary of Scientific Biography, 
Charles Gillispic, editor-in-chief (New York: Charles Scribncr's Sons. 1970). 

James, loan. Remarkahle Physicists: From Galileo to Yukawa (New York: Cam- 
bridge University Press. 2004). 

Kovacs, J., "Coulomb's Law,'* Project PHYSNET, Michigan State University: 
sec physnet.org/modules/pdfmodulcs/ml 14.pdf. 

Priestley, Joseph. The History and Present State of Electricity (London: J. 
Doddsley. J. Johnson. B. Davenport, & T. Cadell. 1767). 

Shamos, Morris. Great Experiments in Physics: Firsthand Accounts from 
Galileo to Einstein (New York: Dover. 1987). 

Wikipedia, "The 72 Names on the Eiffel Tower"; sec cn.wikipcdia.org/wiki/ 
The 72 names on the Eiffel Tower. 

jU#-}t ULs—l j c-J.t ^ l$5tfi j UJUIl &\»Ji\ gJld i*\ yj J jill IJU.1 J^J } • 

1 jlill j IflLisU jwt jail Jy.^? £>l*dUi Ji bl*->l j .l^y ST JLiS\ SftUl U 
sylit ijiLi iJS\ J\ jH\ j sJLill iuJUJt ol jLjtyl cib c*>- j-Pjj jiy-l Ua &t > ^ 

_j( j 3bU» ^0?- ,jru («jv)() 2. ^ Jl jiSlail 2Lftbt» SJal—-) (Jl&it) Ljfcjftjsr 

ft *<jt 

Albert Einstein. (Induction and Deduction in Physics). 

. (* bj-f^t a.Gu.iixu-vtj (jUj^ui ) ajus 4-ou-at <j ^ 
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Ory* ji Ot I— ^— «i» As;-' i*^- j- ^ -^Wj 1 *jjjv*e Ul_ ^ of JUy 0^1 j 

Stephen Hawking. <Black Holes and The Baby Universes). 

Greg Witefield. quoted in post B. Basnet's (Nepal Becoming Mecca for 
Buddhist Studies). Kathmandu Post. 

.Objs»~» vlf*S» 0 j&t 4£U SIS'W ^ijfi 

l^C-^^l 4*U( j^s^l ^bjj t.^J? :(J^\jj.UjJ\ t sjs-«.)^tiI\ t 5jfcJ 1 > (J lfrj- 
0 AfrO^t £.U ji\ iS J« •) £J^> iS J* — It ^ - 
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James Platti Personal communication March 1< 2007. 

.2007OOU/ jtjT Jj V) 4- a.ua>^ £V UaJ t jj-Cl^J t>^*T*» 

UU»-( <J..< Ml j jfeAsJl 0^1 U tJLjjVt ^s-»l O^L^Jl j ^J—jUl 

Robert Pirsig< (Zen and the Art of Motorcycle Maintenance) 

e_)5 Ut . jU*-f ^Hai <U* tSjla^ U j AJi i 0 jft jjSJ f ^ji* J*t * 

O^jfl j . JsL^ait j <U}L«j 4* j*Sj$\ j» 01* j-^aJ (ol—^bjlV) Wj»Mj ^* <<U*L 0 gJl«j 

Vf . . . UjASCa CyMriTi jl j ?cjf Cr^ if J* L " i} ^ ^ <3~ ^ 

f ikJl lift "tff ?0 01 >?t ^JD j-JJ ^ if jwtJLt 3*151 Lfcjc*} of U 
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Paul Davies< (Laying Down Laws). The New Scientist. 
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asm jjtf o^y 

CHARLES'S GAS LAW 

^jU ^J) j t (JOSEPH LOUIS GAY-LUSSAC - iiU^i - i£\Z ouj >*r) 

- <u_5K^i a j_Jli j ^m-J yi^l f jJp) j t(LEONARDO DA VINCI Aab 
.(GUILLAUME AMONTONS< AND AMONTON'S LAW OF FRICTION 

:1787 j»U 

- ^ o ^r) ^1 j^l ^ cSjUj vj 15 J./ (Delaware) - jip** ^ J - 

.(John Fitch 

Jud^O^ (William Herschel-J-* ^ f Uj)c?jJK3Vi <j>. ,t..^TI - 



uuj)] j Ub-V / ^j*** y-L. QD^sifjU s— — sJl U^j-j? ^(7) ^ji-S^Aj-tj -Uranus <1) 
osJ ^iiiJ) ^ < J j* Ay u > J***V <y~> J-»I^r»j .(Oberon - 0 jjj-i ji) j (Titanla - 

A Midsimmer Night's- J^-^ sW(J^-) js—^fc^j^orfl^i^LaMsSL)^! ^»(yUJ)j.(l»ii 
j** 4 6 J" 5 * u ' Is**** <> Cr-* 1 ' J*? (uV 5 J 1 ** 1 J^ 1 «J- U "' (Dream 
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&WK=JI 



.C-J.Ij k J (Siliail <^->br j jib ) 4_i jly- T f-U^-" C^- (t- 5 ^ V vi— ->>- 

— (_cLS" y& ^^JljjjjLSlj Lo^Jl ^_js> o ^_<LlSl I J * j—^> jj • i}^ 

abx-Vb (1802) f U ^ [Joseph Louis Gay-Lussac (1778 - 1850) 

— (JjLi i5l=r) ■■■■ bjjiilj ^—jLa^JLS 3j Jl l _/ ajt ^ ■Mj el! 

.(1787) fl*5 j^J ^Ji_j (Jacques Charles 
^ (0.003663 J^) 1/273 U jjua jUJl j^J^ ol *ui*5i jL-i^l 

.L^jjl ^ aJls-lj 2b 2L>- ji jljJLfT.a.sljJ ( J^_J (_£ ^ill yL^aJl fljl i>-ji ^ 1 g "T***" 
<_JjL>«JI ^ d yrj jlalil IJl» l-br irLiiiajl iJ^UVu^-^l c/ 2 *. _^ ^ij 

j_J j j j-^i — t5 »] J yl!l ^ $Uil <JU>1 Jl iUi jLto j ;<J1jI jLJtil ij-^- 

C-Lu^r jj^i i^^^b'oi [Henri- Victor Regnault (1878-1810) 
^ j .(0.0037099)^0^1 a— S*ji ii-icnUj (0.0036613) 

^jA^-^JS c~jtf (JjLJ { Js- JLiT^i <Ul Jl lj\J>y\ jjJr .(1/273) j 41 

. JjJ-JlSI ajjLo UJI3 jlic sJLaSI JJl ^~Jl 3JLC c-)U oli c^iy" tuljl*5l 

5 WJ...7 ^JLf- I^iJjUs ->i-5JJj ~& j>- J— j t(jy»-* ^rj-^ ^Lpjl a— * 

>Z>s\j US t alkll JiJ^-lail ^jh-^I ajl^ ^ibjl UKi tJLklil ^Ji^LJ el^l 



.(^/il)-(S4ji.) 
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JJJ-U-O^jl ^ 



t-l j^ii lj\ y- ^sLbkJl Op illSi ^p^Pj t(jjlaj) ^^j^l ~ U ( jP ^iJ^i A^U5" ^yajL^tXj 





v 2 


71 





: lk~o L-^Uj viJLJl j 
^JL -dtiutfj (4jjjL.a*-j3 15)*-jjI>>- ^j-^Oy" j^ty (/52.5) L-^J ot u -> 

:o^^ (273) aiUb dlk _j C^) 

: J^iJ Lwv^Ijj 
2.50L + 288°k=V2 +313 °k 
V2= 2.72L 



.(^jii)^^ji* jj^^0>-s^76)^i--i,iji*_, (I) 
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ukdl aJLJl ^ j (Nacelle - 4 i **ptt) ( ^ t zJ-\ ^ j^il J jLfc ^ t JLtLil ^lu ^ • 
(hoop - JlkJL JL-^Jlil aSLdJl ) j I $k ^ fcjilt j JL->cj 0 j^Lii < J— 

•(HtfM-b (ji/^ 1 Cf^ 1 " J*^ A 



J.B.Gough. (Jocques Chartes). in Dictionerg of Scientific Biography. 

Ui LpUs ojj«ij «Uj 41)^4 C-JlS" «i^>- 4p(4j jJU ^ LiLtf- J*j) J t— -Li — 
aIjp- ^ c-iJl ^1 jO&LJrU jAj I j*j> vLu^ jii Je ji\ ^s- .k>- 0? 

Richard Hamblyn< (The Invention of Clouds). 



c^-** J ls--^ .[Jacques Charles (1 746 - 1823) J jU> JL^] - 



— 355 — 



.(Nicolas Robert - ^ yjj ^ yO j^rjjj^b 
(Beaugency-sur-Loire Jj-l - y-^ - y.) ^ ( JjL_i >i5l>-) ^Jj 

<LJJLl« 4jLli j£>- <_iia 2LL»jJ| 4jL>- Lb lilj a ^ J^*^ i^fj 1 -^ J 

• L^- 4 a ^ y* a y j3 ./* "^"i * J> ~ ^ 

iL^-i^t-wsl ji O-iJ t(1795) ^ S_JT.>Li1 \ ^->^j\ 

Conservatoire des Arts 

L^p^yjujS'siy.i^Cl 804) ^ }j • ^ y^ 1 j yJ-i (et Metiers 

. !5jlJo>- ill— ^- SjLio p. j j LgJl 

:Jj^J-\ "V Jlil) Jjt- LvJIj Ol^i ^l>-j>Vl j 
.<dljj]y ^Uaiil jLc-^y le-jsr jy*.^^' 'ty.^^' ^U-^l ^1 « 

i-j jj\ ^Js- 4iii>i ^AJl j^Vl y> _j (Appendix - aj_JijJl j! ^-L^iJl) jl.>-\ • 
. t LiS/l j ^ ^ jl^r y> _j (Megascope - « ^il) /^-l • 
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&WK=JI 



.CjIj ^JLJl WjJ (j^W*^ j^-'r ^Jj^*"^ • 

^S"iiL; o^>- (i^J.j (1783)^»L_p ^ <J ^lk^> Jji 01 ^l^^ cJIS'-LJ 

t5JUa2-« tjy.) ,j^>«jtil j ^^>7 yiil ^ • i_S VVi Ails cLta Lgljl ^Pj IgrM ^jaJ < ^ ; _st*l5lj 

Jl L» <Ji ^^j' iUajii iJL* J_ys>l j .( JjLi') ^ .sUaJLa J j? ^Lfijjl 

^ CJ i^ (i v ^ 1 1 js^-i ot JI0/-9 14) fa_i (3000) 

t<dL^- ^ J^jJ '(*-i^J OUa^ 2L>tj^,5 ^1 y& U aJ U 01 2JLJL?- VI iJLlil OlSwJl 
j\ jl <J l^jt***' U. ^LowJl ^_^ > ~j LcJ Ol> y ^ & ' " Ojj^£$3l j»-n~sI j J— i 

^ JuJSOi au*J l_« JSC jUa^- ojlSCiL U 13U ">Up jUJb jlJsUII OlS" 
^ oJslill l^5) j^iJi (Charles M. Evans - OLyt ^ J jLa) . LS -^ 

ij^JLj U (d^Jl ^Ijj ilpr :U*Vl v ^ 
eil^j ^ i^r^ J?V J^c^Jj-^ 1 j^JT ^ Jj*-& C-aJlj)) 

^ <fc£fi 4*^* J-r*^ 1 ^i^gU 4^Uil CjUlmII C...H 4~»j"M (CJliU— all) 
^Ui^ jJa^-l JpUsII frJUf. Oil! cOUl JUJL^-t Sil^ <3 j_i iLa j>S3l ^ * 

. «8al jJl ^ ^ /jll ^U-l ^ I ji (200) 
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ja>. Jyr) 3 (John Jeffries -j-iy^r 0 ^) ^ ^ - (1784) • 
tji^r j jwL^iL c ^iku jo. ^.Ip j^Li (Jean Pierre F. Blanchard - •> jL^j 

jJjj^-J j^U- viXt o-b L»^L>-j J^L^- L/s ioLL» CjIpLUjI j^U- Lilian y_ tl LiUr J 

.ojlplijj^l viLt ^^Ip *>.jb Jh} «jl ^Wj-^ ^r^*; 
j jt f l«Jl II* (j-iW) JlJ O^IS* oLLLJ! jl^Ull J_s^ - (1785) • 

j y± (Pierre Romain - ^)j (Jean Fransois Pilatre de Rozie) 

jjl (i^*jjj iS jjj)(J— <^-^I. J (1)1 4^*»Jl <ulSlj .>! Sail ^>«-ail i^r"" tWj*Jjl • 

^ (Marie Thible - J^h <s J^) v-^ 1 jUair.o-SL- sf^ — .t Jji i_J • 

.(tfj* 45) 5 p J^U ( f jS 8(500)^^1 cJLU- (1894) r lp ^ jAJij O^J 
i^Ul iolkjr.^SjJl jjL. (^jUj^u) l# ^ IS JiS JjaJrl ^lUii ^ jiji ^Ls^ J_ji U j • 

.l ; ./?>s-a (^ W : . ul j ^- j _^t) <WU&LiLo Ju Ol^j OI^j j-**^ <_/"•* ^ 

^Llp <L„oij A^->J ^1 (i*Ji JJl f-^Jj) ^! 'J^'^Ij Ol ^ftUl (3p ^) JjLi • 

(iiLj y — (jli") oL»Ji t>jCJ oi Jjo ^1 ji^-^l aJIjIp 0 y li <— Syo (I j aIUJI -JULi^i ^viJ 
.<Ujl4 ji^aJj Oy-^ 1 ^ Usj) Jjaiil i^t; «d j .(1878)^ ^ 

:Uj>^_jI :oL_ii! ^Ijliil oLio Ll» Ja_a-!^l ^ 
P) t JSCi ^j^J (T) lj\ JA } JLjfji (P) .kijJl jh ol 

. ( *}L* y - 0 y li) lk>- (^—J I $Jl _J oJ Z*J> jJ> l^sS Xs^Lt- ^* (= kT 

Guillaume(1663- 1705) 
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&WK=JI 



l^j'jl ^ cularj^j <^>ljUJl Jai^s a5^»5i J ojI>*jSM ^ ajwuib [Amontons 

)■?»./? -slojl A-iLi?- cjLjLi ( JjuLSLi ^L_5 Jij tSJiJo J j./? <JjJjL> ^JLf- ^ Pj 

LJJI 

oIa Jijr.jjSCdi (Leonardo da Vinci - <_s^i-> j-> jr- 

.^iZAjit y\j oJp j iSj\jUJL» aJP ,^iu jIjCj yt^aJl ^ 

Ui» yA>- ^ y—z>\ (l3 O j ilS) Cj\ si J*il_} 4 )L>tJl ^1 J pl ./?* 

*^_>UUj ^ /» -^ll 1 g .>...« j j 2—JU ^ -^c j ^ SaJ J *j 

Micro -) a-^j/JJ s_ -^Ji^JJ i— JsuSfiS" (Haidwere) s — US 

siiaJl ^JajSfi l# a ^aiil j ((Electromechanical Systems - MEMS 

Ink Inject — ) Ji*^ ^ a«j _^JI ^Ll -j^UyU? ^ sJ^jcuJsI 

s^Jijl rtj^ s^jj^J i« _j (jwLSj 2U<ii>J,i AiJjJl Ajjj^yi j (InkJet 

s^iuVi L.f . ~ojjj^ai\ .up .ipuil ^>L.ij cjIjL-Ji j ^ (Air Bags) «i jt^-*^ 
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.SeU&lj AP^wil ^^T:C.j OjJt^s aJjSsjLm is- ^ ( yo^ei 
21501^. Jj^VI CjLaJssII 2u-lji _j jv<-jiJ (0 0 jitf) (^-_j^iu-j Vl^S-jAl 

(►-w ois* o yisSi ijLa ov diii j c( y**A ^ ^y^j^ j f*&*d y^ <y v^teli 

JSliJi j 1^*1 jsj-f ^ «i yxdl JJj^l .£}l£x»- VI 3-.lj> j ^jdaJl ^'l&l apL^ ^ 

lJu ^ (Tribology) VI UJ j^i ^tsU j ] £Ui 

•[(f J 1 Z)^'^ J (ift&^l jifi) J*-ju ii^V 

JAU) J*J j .l^jLil 131 jS <\$L~j Ij^ cSLxJLS L^t b\£j .a*dl_j .-iLijS'Vlj 3 y>\ii\ 
4>- y ^- jj> y 4**^au L« IJlaj t4pljl>-l ^ a»\iiu\j a jy*£ (_/"■*»** js^f '^>r_j 

.sjUsUc.UJIp <uJL£ J>U- 4J>lLil 4i^> j ^UJl 
J}U ««kJi jUi*j (Jji-i) yy& (Richard Hamblyn -^JL*-* * 

ouS") yijy^jiJlj JijUl Oly«H ^i^l^^UJljlivsjtL-Jl,^ JjjI jiVJ a^U-j t^J-a-l 
:4_i»L>rt£jiJlj ;(*U»iJ!f.jjP t Uai*Vji*VI^I jct-VI reL^l^^l^l^iJjlt^tSjLfc^U* 

(1 ^.U y?&\ t>t il jt j) <_>j j*Jt JU» <uL>- j f JU ^ 4Ll> ila^ j Jj& 
<u> Ji js— •! j jjm>JI j iil Jib ^ot 4 . . ^» v'jjAll i jj ??5i-5^ 
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U JMWI^jJp (1976) r U ^ oulUl Oi-i<i-3t a^l*5» ajuVl o—iii 

JL« (J_>lA y) jLai j jL» jJLS') U J W cS^— 

ulf j j 44 Lit jiLot 

Evans, Charles, War o/ the Aeronauts: The Hbtory of Ballooning in the Civil 
War (Mechanicshurg. Pa.: Stackpole Books. 2002). 

Gough, J. B., "Jacques Charles." in Dictionary of Scientific Biography, Charles 
GilJispie, editor-in-chief (New York: Charles Scribner's Sons. 1970). 

Hamblyn. Richard. The Invention of Chun's: How an Amateur Meteorologist 
Forged the Language of the Skies (New York: Picador. 2001), 

dLt) U t)^j .%?f U-l JUai ^ jU- yjb / . . .4^1 V j V».Ul Usijli Jtfai ^ U I^Ul ^Jka 

IfMI j« jSUsi jJ j ill v->Ua-.I ^ jk* JUsi Ulb f j£ Jk-» 

Calvin Clawson< (Mathematical Mysteries). 

— 361 — 




a\ i la JUp ^jw jil jj *Jff { (<*jlo*_o) aJLsrl j l^iU- ^Jl ^1 jdt s a law oli "Jfl ^ft U 
Brain Ellis. (The Philosophy of Naturet A Guide to the New Essentials). 

j^Ull CjI jS uiLJtjfl j ji3l jJI jj jlf ? JLlt^-t U^Jl - ^af ^ j - J »il3i j . . J j^il 

0 u**^ . . .s\y~* c4'j « W ty* ^ ti 51 * * ^ 'j 5 ^* •ji^fcA^Jfi 

g j "»»■*<_> * 

Albert Einstein. (What I Beheve). Forum and Century. 

. 4 si ml M t GLtljo . ( 1 trt"r i UJ^jUjj) 4- "'"'_>* ^> Aju2> U^t-olal^* 

j JaaM ^ 1 ^ 2trMl Ol jL*^/i p*\ Ark Ot-^bjJt (<, jj-spI • 

JLnSb I^IVwt ,nt jt>\j JJaii t >tJ( i3> jij _)jJb*Aj£. OL-^UjJl oU Ji) sJU-Ui 

^LfcVl^-J^UAj^^ j ,*4U J*»«fl Ui> Jl j«j 

0 jLp jft (j jtJ\ LLoe- £>t j> W jl\ lilac- UJULJ jl»U( Ulop ^ CP j ) ii yt j$l j^j «Aj 
< ^—* ipni .^lAj^ljjlp bjili WSli Jk^. j Cilfir^bjSl Oli jft ,rtU ^ iULw ^ Ol» y^r-jf- 
liyrjfi Jilts' iify j ^\ jJi_> i j^J ( Jfi \^JL~« j iijtJ\ £4 jU 
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(1> (AlanTuring-dlijj--ov^-^us' { ( f j5/) jC^sjj) j^j^jO-^o^^AiJ 

iw-i^. ^ j aju j ails' ^u. ^ *uim <j* J; ju^ao s^aa ^ jji 
«iLfl)i» s /i <-**U>) (John von Neumann - i>»je» Oj* Ojer)] - j ^ ; 

Yuri I. Maning< (Mathematical Knowledge* Internal Social and 
Cultural Aspects). March 2007. 

.2007 (u-jU) j»iT .3L»,UW»j 



01* ^ jJ&l v. ^»U- <lU, »>t j*S-j ^.[jjj k jSx* (1954 (0>>r) Mjijr 7 - 1912 (0 y?) 23) (1) 

*aL-J c .? (Turing Machine) I ifi^l ja-l ^^(f jU^Ui) ju»i-.tj< r ^»LJ.t(> ) l* ( ^<;tS' jUu«I 

t(Enigma Machine) dlii ^ aL«s-il ijp^JJ (^ili*^ ajlity Ju^J* » J*** Jo^ t 1 * ** • < ^* 1 J* 4 
~.Cj\jt C)»jjS) UUajj^ •! j j_j j^^J f^* • (42) jJ>J itf ( ,> ; . ; t t , .JI) 5 jU «IL>- j^jjf) «L»U» o .*. : . ■ j aijuaJ »L» 
<^r ji») .2009 f I* j« Cu*^) <ijl (10) gjb. *J sjii^ V j^ 1 J- 1 * 1 (Gordon Brown 



